
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

GEOPHYSICAL AND LITHOLOGIC LOGS FOR 1977 COAL DRILLING IN 

McKENZIE COUNTY, NORTH DAKOTA

By 

John M. Spencer

Open-File Report 78-451 

1978

This report has not been edited 
for conformity with Geological 
Survey editorial standards or 
stratigraphic nomenclature.



CONTENTS

Page

Introduction and acknowledgments                   1 

Geophysical logs                      -        3

ILLUSTRATIONS 

Figure 1. Drill-hole location map                 2

List of abbreviations:

bl - blue; bluish 

brn - brown; brownish 

calc - calcareous 

cbncs - carbonaceous 

cone - concretions

dk - dark 

frags - fragments

gn - green; greenish 

gy - gray; grayish 

It - light 

med - medium 

orng - orange

ox - oxidized 

yel - yellow; yellowish



Geophysical and Lithologic Logs for 1977 Coal Drilling in 

McKenzie County, North Dakota

By John M. Spencer

Introduction and acknowledgments

This report, one of several on the 1977 drilling program 

conducted by the U.S. Geological Survey (USGS) , presents logs for 

holes in the McKenzie County area (MK-1 to MK-70) of western 

North Dakota.

The drilling data presented here are part of a widespread 

and continuing USGS program to classify and evaluate mineral 

lands in the public domain. The program provides data on the 

thickness, quality, extent, and correlation of the coal beds and 

the thickness and lithology of the associated rock units in the 

Fort Union Formation (Paleocene) of western North Dakota and 

eastern Montana.

This report includes only geophysical and lithologic logs. 

Core samples and rotary cuttings of the coal beds from selected 

holes have been submitted to the U.S. Bureau of Mines for proximate 

analysis and for determination of Btu/lb values and form of sulfur 

present. Core samples and rotary cuttings of the rock units have 

been sent to the Bureau of Land Management for trace element 

analysis.

John M. Spencer supervised the project, assisted by Charles 

R. Frey, Herbert B. Wincentsen, and Hal E. Owen.
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Hole no MK-1 Map: Sather Lake Date 8-26-77state ND

Measured 

Remarks

__County

2385 ft Location T.149N,R.103W Sec. 14 T Tract NW NW SW Dri || ed depth . 

2 ft FWL 2200,ft FSLHole size 5 1/8 in^ored No

McKenzie 

300 ft

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology

0-5 ox gy siltstone
5-10 ox sandstone and siltstone
10-15 ox gy-brn slltstpne
15-20 ox clayey siltstone
20-25 no sample
25-30 gy silty claystone and limonlt*
30-35 gy clayey siltatone and

	ox siltatone 
35-40 dk-brn-gy ailty clayston* and

	lignite 
40-45 lignite and gy-brn Bandy

	claystone
45-50 gy ailty claystone and lignlt*
50-55 lignite and gy aandstone
55-60 no sample
60-65 bl-gy .sandstone
65-70 gy sandstone
70-75 gy silty sandstone
75-80 gy siltstone and clayston*
80-85 gy aandstone 
85-90
90-95 gy siltstone
95-100 gn-gy silty claystone
100-105 gy siltstone and sandstone
105-110 lignite and gy clayey sandstone
110-115 gy sandstone
115-120 bl-gy sandstone and lignite
120-125 It-gn-gy clayey siltstone
125-130 gy siltstone
130-135 gy sandstone
135-140 gy clayey sandstone
140-145 It-gy-gn alltstone
145-150 It-gn-gy sandstone and lignite
150-155 it-nn-ny clnyntonc nnd

	ailtstone and calc zone 
155-160 brn-gy sandstone 
160-165 gy calc sandstone and cbncs

	frags
165-170 gy sandstone
170-175 gy sandstone and lignite
175-180 lignite and sandstone and

	brn claystone
180-185 gy claystone and lignite
185-190 lignite and gy clsyey slltstooe
190-195 brn-gy claystone
195-200 no sample

recording speed: 20 ft/min
fu-unma SP Res Density Depth 

TC=4 .5 mv/div. .5 fi/div. TC=1  i

-60



(continued) 
Hole no; MK-l Mop- - Date  State-

Elev.: Location: - oec. - T Tract.

.County : . 

Drilled depth--

Measured: ?

Remarks

Hole size: Cored-

Recorded by: J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res Density

Depth

200-1
200-205 
205-210 
210-215

215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260

260-265 
265-270

270-275 
275-280 
280-285 
285-290

290-295 
295-300

no sample
gy silty sandstone
gy silty sandstone and

limey cone 
gy slltston* 
lignite 
brn claystone 
no sanpl* 
gy sandstone 
gy clayey siltstone 
gy clsystone
gy siltston* and claystone 
sandston* and It-brn sandy

claystone

sandstone and calc sandy 
clayston*

 andstone and calc siltstons 
lignite and It-gy clayey

Mndston*
It-gy-bm silty clayston* 
calc clayaton* and sandstone

210-

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300- 

310-

320- 

330- 

340- 

350- 

3 GO- 

370- 

 

380- 

390- 

400-

-70

-80

--90

-100

-110



Hole no: 

Elev. :

Date State ND County: McKenzie

Location Sec. __, Tract. Drilled depth'

Measured- Hole size Cored

Remarks Not drilled.

Recorded bv J. Spencer (Geologist) Recorded bv L Smith

Lithology

V

O> 
O

Q.

c7>

Recording speed 

Gamma SP Res Density

Depth

"£
a>

LL

0-

10-

20-

30-

40-

50-

60-^

70^

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

200-

Meters

r°

-10

-

-20

-

-30

-40

-50

-60



Hole no- MK-3 Map Mo line School Date- 8-27-7^tate ND County McKenzie________ , 
2338 ft Location- T.149N, R. 102W Sec 22 . Tract SW SW SW Drilled depth: 215ft

Measured: 35 ft FWL 180 ft FSL Hole size 5 1/8 in. Cored- No

Remarks

Recorded by- J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5 
5-10 
10-15 
15-20

20-25 
25-30

30-35 
35-40

40-45

45-50 
50-55 
55-60 
60-65 
65-70 
70-75

75-80 
80-85 
85-90

90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

gy tin 
ox till

till and ox aandy clayatone
and gy silty clayatone 

ox alltatone and gy clayatone 
gy nilty cleyatone and ox

ailtBtone
ox brn-gy eiltetone 
lignite and dk-gy clayatone

and cbncs ailtBtone 
gy siltatone and brn-gy

clayatone 
gy ailtatone
gy bentonitic aandy ailtBtone 
gn-gy aandatone 
gy aandatone 
gy-gn ailty clayatone 
lignite and dlt-gy silty
clayatone 

gy ailtatone
gy clayatone and gy ailtstone 
gy aandy ailtatone and cbnca

fraga
gy ailty clayatone 
lignite and gy ailtatone 
gn-gy sandatone 
gy aandatone and cbnca fraga 
lignite and slltatone 
siltatone 
gy ailtatone 
gy aandatone

gy aandatone and lignita 
gy aandatone 
brn and gy claystone 
gy clayey sandstone 
brn-gy aandatone 
gy ailtatone and aandatone 
bl-gy aandatone
brn-gy clayatone end gy aandatone 
lignite 
gy aandatone 

n

gy aand*ton* end gy-gn ailtaton*

Recording speed: 20 ft/min 
Gamma . SP . Res Density De Pth 

1 rav/div. .5 ft/div. TC=1

--60



Hole no: MK- 3

Elev  

Measured:

Remarks-

Recorded by: J.

(continued)
Mao :

Location:  

Spencer (Geologist)

Date- State

Sec. T Tract

Hole size - Cored

Recorded bv L. Smith

County: .

Drilled depth-
No

Lithology

200-205 bl-gy sandstone 
205-210 dk-gy siltstone 
210-215 It-gy silty claystone

,'

C7> 
O

Q. 

(/)

   '

Recording speed: 20 ft/min 

Gamma SP Res Density

' ;: ; ' : -  '^ -s^^l. ;' : J"\; , vt"? -p;^ 'T^-r'rlClj'^

^- Lh"»' : .     *: : -'' J'-r-T-^nrir-l-t-r; i'' '+'~^r-T'-*^^<*'^':fcrt^^^^

:::!:   : : ::! : |. -pr ,-.j .- : -'^:.-~.l  .'- . ^-r^slrs i?-?-*P^p-
. , J,,,.i , ,,i,...t. t,   ^STJSffiffl

7

Depth

CD 
CD
u.

200- 

210- 

??0-

230-

240-

250-

260-

270-

280-

290-^

300-

310-

320-

330-

340-

350-

360-

370-

380-

390- 

400-

Meters

-70

-80

-

-90

-100

-110

-120



Hole no: 

Elev-

Map

Location

Date: State ND Countv : McKenzie

Sec. __, Tract. Drilled depth:

Measured Hole size-- Cored

Remarks Not drilled.

Recorded bv J. Spencer (Geologist) Recorded bv L Smith

Lithology

\

o> 
o

a

Recording speed 

Gamma SP Res Density

Depth

a>

0-

10-

20-

30-

40-

50-

60-

70H

80-

90-

100-

110-

120-

130-

140-

150-

160-

_

170-

180-

90-

200-

Meters
i

r°

-10

-

-20

-

-30

,40

-50

-60



Hole no MK~ 5 Map Sather Lake Date 10-8-77 state . ND County McKenzie

2446 ft Location.T.148N, R.104W sec. 13 T Tract SW NW NE Drilled depth __4fljQ. ft,

NoMeasured 2100 ft FEL. 1250 

Remarks

Hole size 4 3/4 in .Cored-

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology

(ecording speed: 25 ft/min 
f iamma SP Res Density 

TC=4 2 mv/div. .5 n/dlv. TC=1

Depth

] ^Jl^M^]':^^

0-5

5-10

10-15

15-20

20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130

130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170

170-175 
175-180 
180-185 
185-190

190-195 
195-200

soil and weathered fine
sandstone 

weathered yel-brn sandy
slltstone 

weathered lignite and cbncs
clayey slltstone 

bm claystone and cbncs
slltstone

gy clayey slltstone 
gy sllty claystone 
lignite and dk silty claystone 
lignite and gy silty sandstone 
no sample 
gy fine sandstone 
no sample 
gy silty sandstone 
gy clayey si It stone 
gy clayey very fine sandstone

gy clayey slltstone
gy siltstone and claystone
gy sandstone and tan limestone
no sample
gy sandstone
no sample
gy silty sandstone
no sample
silty sandstone and lignite
lignite
lignite and gy sandstone and

silty claystone 
no ssmple 
gy sandy siltstone 
dk-gy siltstone 
It-gy clayey slltstone

gy siltstone and cbncs
siltstone 

gy sandy siltstone

gn-gy fine sandstone 
gy claystotae asd silty

claystone 
no sample



(continued) 
Hole no MK-5 Map ^

Elev : Location

Date _

Sec Tract

^State- .County : . 

Drilled depth;

Measured

Remarks

Hole size Cored-

Recorded bv J. Spencer (Geologist) Recorded by L. Smith

Lithology
Recording speed : 25 ft/min 

Gamma SP Res

_~!"TJ i" r* " _" 1 t ~1 t " * !:* * * .'."_ '   ~"~ iTTt t""*"1^

200-205 
^05-210 
210-215 
215-2^0 
220-225 
225-230 
230-235 
235-240

2AO-245 
245-250 
250-255 
255-260 
260-265 
265-270

270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370

370-375

375-380 
380-385 
385-390 
390-395 
395-400

gy silty sandstone

gy sllty sandstone and lignite
dk-gy slltstone
cbncs slltstone and gy sandy

slltstone 
gy sandy slltstone

gy slltstone
gy very fine sandy slltstonft
gy sllty claystone
cbncs slltstone and brn

claystone 
gy slltstone 
gy very fine sandy slltstone

brn-gy sandy Btltstone 
gy clayey Blitstone

gy sandy slltstone 
dk-gy sandy siltstone 
gy fine Bandptone 
gy slltstone 
gy sandBtone 
gy slltstone

gy sllty claystone 
gy slltstone

no sample
gy slltstone
gy-brn sandy slltBtone and

lignite 
gy clayey siltstone and

limestone
gy clayey Blltstone 
gy slltstone

gy sllty claystone 
gy sllty claystone

-110

-120

10



Hole MK-6

Elev 2402 ft 

Measured^ 100 ft FWL 

Remarks

Horse Creek SchoolDate 10-8-77state ND

Location T.148N, R104W Sec. 4 T Tract sw SW SW Drilled depth
60 ft FSL Hole size 4 3/4 in.Cored: No

County McKenzie
400'ft

Recorded by J. Spencer (Geologist) Recorded by L. Smith

0-5

5-10
10-15
15-20

20-25 
25-30 
30-35 
35-40 
AO-A5 
45-50 
50-55 
55-60 
60-65

65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115

115-120

120-125 
125-130 
130-135 
135-140 
140-145 
145-150 
150-155

155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

Lithology

weathered gy sandy siltstone 
and claystone

olive gy alley claystone 
lignite and gy silty claystone

and gypsum
lignite and cbncs siltstone 
cbncs sandy siltstone 
sandy siltstone 
no sample 
gy fine sandstone 
yel-gy sandy siltstone 
It-gy silty claystone

sandy siltstone and claystone 
streaks

sandy siltstone and gy siltstone
gn-gy sandy siltstone
gy sandy siltstone and claystone
gy sandy siltstone
no sanple
gy fine sandstone
gy clayey siltstone
gy silty sandstone
gy silty sandstone and cbncs

siltstone 
gn-gy claystone and gy sandy

siltstone
gn-gy silty claystone 
gy siltstone

gy clayey aiIts tone
dk-gy siltstone
gy silty claystone and lignite
gy silty claystone and cbncs

siltstone
gy siltstone and cbncs frags 
gy clayey siltstone

gy siltstone

gn-gy clayey siltstone

gy siltstone
gy silty sandstone

(Jo/lima 
TC=4

peed: 25 ft/min 
SP Res 

2 mv/div. .5 fi/div.
Density 

TC=1

Depth

_-50

--GO



(continued) 
Hole no: MK-6 Map Date

Elev Location Sec. Tract

State- ____County : 

Drilled depth:,

Measured: 

Remarks 1

Hole size Cored

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed : 25 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240

240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275

275-280 
280-285 
285-290 
290-295 
295-300 
300-305

305-310

310-315 
315-320

320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy clayey siltstone

gy siltstone snd brn siltstone 
dk-gn-gy siltstone 
gy siltstone

gy fine sandstone and 
siltstone

dk-gy siltstone
gy clayey siltstone

gy fine sandstone 
gy siltstone 
gy siltstone and calc 

siltstone
layey very fine sandstone
layey siltstone
ery fine sandy siltstone
ample
s gy fine sandstone

gy 
gy 
gy
no
cbn
dk-gy clayey sandstone and

lignite 
brn claystone snd gy sandstone

and lignite
lignite and gy fine sandstone 
It-gn-gy siltstone and cbncs

frsgs

gy fine sandy siltstone

gy siltstone
gn-gy siltstone
gy clayey siltstone
gn-gy siltstone
gy siltstone
no sample
gn-gy sandy siltstone
dk-gy clayey siltstone
brn-gy silty clsystone
gy silty claystone

-100

-no



Hole no Map Sheep Creek Date 10-21-7gfate- ND .County McKenzie

Elev 2445 ft Location T.148 N, R. 103WSec 26 . Tract NW NW NW Drilled depth 400 ft

Measured- 500 ft FWL 35 ft FNL Hole size 4 3/4 in.Cored Yes 176.0-185.0 ft 

Remarks ________________________________ 
Recorded bv -J .Spencer (Geologist) Recorded by L. Smith

Lithology
a, itecording speed: 20 ft/min
^ ,-~i Of) Ti~ .jtcunma br Kes
a TC=4 2 mv/div. .5 n/div,

ĉ  15 cps/div.

Density 
TC»1 

.5 Kcps/div.

Depth

0-5 

5-10

10-15 
15-20 
20-25 
25-30

30-35 
35-40 
40-45

45-50 
50-55 
55-60 
60-65 
65-70 
70-75 
75-80 
80-85 
85-90 
90-95

95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145

145-150 
150-155 
155-160

160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

brn siltstone and clayey
siltstone 

tan clsyey siltstone snd
limestone

tan silty clsystone 
brn silty claystone 
lignite 
brn silty claystone and

lignite 
lignite
gy sandy siltstone 
gy ailtstone snd cbncs

clsyey siltstone 
gy silty claystone

gy ssndy siltstone
dk-gy siltstone
gy siltstone
gy silty claystone snd lignite
lignite snd gy silty clay
gy very fine sandstone
gy siltstone and silty

ssndstone 
gy clsystone 
gy sandstone

gy silty claystone snd lignite
lignite
lignite and gy siltstone
gy fine sandstone
gy limestone snd siltstone
dk-gy silty claystone
gy limestone snd It-gy

sandstone
gy sandy siltstone 
gy siltstone 
gy siltstone and gy fine

sandstone
gy sandy siltstone 
gy silty claystone

gy siltstone and lignite
lignite
gy claystone
dk-gy siltstone
It-gy siltstone

0-rC



(continued) 
Hole no^ MK-7 Map- .. Date^   State-

Elev Location Sec. Tract

_____County : . 

Drilled depth:

Measured: 

Remarks

Hole size Cored

Recorded bv  J. Spencer (Geologist) Recorded by L Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235

235-240 
240-245 
245-250

250-255 
255-260

260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

n sansone
ne sandstone and lignite 
med sandstone and cbncs 
sandstone

lt-gy siltstone

It-gy clayey very fine sandstone

gy siltstone

gy stltstone and cbncs
stltstone 

gy fine sandstone 
fine 
gy
sanstone 

gy stlty clayatone 
gy clays tone and cbncs
siltstone 

gy siltstone 
gy siltstone
gy sandstone and lignite 
lignite and gy clayey siltstone 
lt-gy siltstone 
It-gy-brn silty clsystone 
gy clayey siltstone

gy-brn fine sandstone 
gy siltstone

gy clayey siltatone
gy ailtatone
dk-gy clayey siltstone

dk-gy sandy siltatone 
gy clayey siltstone 
dk-gy clayey siltatone 
gy clayey siltstone 
brn-gy silty claystone 
gyssndy siltstone 
no sample 
gy siltstone

14

-100

-no

-120



Hole no MK-8 Map Sather Lake Date 10-21-7gtote ND ___ County McKenzie 

2500 ft Location; T. 148N, R. 103W Sec. , 14_, Tract SW NE NW Drilled depth 400' ft

Measured 1530 ft FWL,1200 ft FNL Hole size 4 3/4 inCored No 

Remarks

Recorded bv J. Spencer (Geologist) Recorded bv L Smith

0-5
5-10

10-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-75 
75-80 
80-85 
85-90 
90-95 
95-100

100-105

105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
140-145 
145-150

150-155 
155-160 
160-165 
165-170

170-175 
175-180 
180-185 
185-190 
190-195 
195-200

Lithology

gy silty sandstone 
yel-brn silty sandstone and 

claystone

gy siltstone 
yel-brn siltstone

gy silty claystone
gy siltstone
gy siltstone and limestone
gy siltstone
dk-gy siltstone and claystone
dk-gn-gy claystone
brn sandy siltstone
gy med sandstone
silty sandstone
gy med sandstone

dk-gy eilty claystone and
lignite 

lignite and dk-gy silty
claystone 

no sample

gy siltstone 
dk-gy sandy siltstone 
dk-gn-gy sandy siltstone 
gy siltstone

gy sandy siltstone
gv slltstone and fine sandstone

and limestone 
dk-gy very fine sandstone

no sample
lignite and dk-gy cbncs

claystone and siltstone 
dk-gn fine sandstone 
dk-gy silty claystone 
gy aandatone 
no sample
silty sandstone and lignite 
lignite and gy sandy siltstone

Recording speed: 20 ft/min
r>amina SP Res Density

TO4 2 mv/div. .5 fi/dlv. TC=1

Depth



(continued) 
Hole no- MK-8 Mop; Date

Elev Location Sec. Tract

- -State .County : 

Drilled depth:

Measured 1

Remarks

Hole size Cored- No

Recorded bv J Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235

235-240 
240-245

245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315

315-320 
320-325 
325-330 
330-335 
335-340 
340-345

345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandstone

gy sandy slltstone

gy sandy siltstone snd 
slltstone

gy sandy siltstone and 
limestone

sllty sandstone

sandstone

sandstone snd lignite
lignite
lignite and sllty sandstone
sllty sandstone
gy sandy slltstone
gy sandy siltstone and

sllty sandstone 
sllty sandstone

gy sandy siltstone

gy sandy slltstone and
lignite 

aandy slltstone

no sample
gy sandy slltstone

sandstone 
no sample

sandy slltstone



Hole no: MK-9 Map: 

Elev : _______ Location: 

Measured:_

Remarks

Date- State: ND County: McKenzie

Sec. __, Tract. Drilled deptrv

Hole size Cored
Not drilled.

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology
a>
0

a. 

tr>

Recording speed: 

Gamma SP Res Density

Depth

"a!
U)
u_

0- 

10-

20-

30-

40-

50^

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

200-

in
V 

U)

5

i-O

-10

-

-20

-

-30

-40

-50

-60

17



Hole no MK-10 Mgp Bear Butte

Elev 2358 ft Location T.148N, R.101W Sec

Measured 300 ft FEL ,630 ft FNL

Remarks

Date l°- 22- ND __County McKenzie 

18. Tract NE NE NE Drilled depth: 300 ft

Hale size 4 3/4 in .Cored No

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology

0-5 
5-10

10-15

15-20 
20-25

25-30 
30-35

35-40 
40-45

45-50 
50-55 
55-60 
60-65

65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115

115-120 
120-125 
125-130 
130-135 
135-140 
140-145

145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

:iecording speed: 20 ft/min
'Jamma SP Res

TC=4 2 mv/div .5 fi/div.
Density 

TC=1

yel-brn sllty sandstone 
yel-brn slltstone and

sandstone 
yel-brn slltstone and sandstone

and claystone 
yel-gy silty claystone 
yel-gy silty claystone and

gy claystone
gy claystone and allty clayi 
gy claystone and cbnca sandy

slltstone
gy sllty clayatone 
dk-gy silty claystone and

cbncs siltstone 
gy clayey siltstone 
gy tned sandstone 
gy fine sandstone and clayatona 
It-gy siltstone and gy sllty
claystone 

gy silty claystone 
lignite and brn siltstone 
gy silty claystone 
gy slltstone
gy siltstone and lignite 
lignite and gy claystone 
dk-gn-gy sandy siltstone 
dk-gy siltatone 
gy clayey siltstone 
gy clayey slltstone and cbncs £^

frags
dk-gy very fine sandstone 
dk-gy slltstone 
gy silty claystone 
gy siltstone

gy siltstone and claystone 
streaks

It-gy silty claystone 
gy-brn siltatone 
gn-gy fine sandstone 
gy sandy siltatone

gy siltstone and claystone 
gy clayey slltstone 
gy-brn very fine sandstone 
no sample 
lignite

Depth



(continued) 
Hole no: MK-10 Map;___ Date State-

Elev.:___ 

Measured :

Remarks

Location Sec. Tract

Hole size Cored: No

____County:. 

Drilled depth:.

Recorded bv J. Spencer (Geologist) Recorded bv- L. Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210

210-215 
215-220 
220-225 
225-230

230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300

lignite and gy silty claystone 
gy-bra claystone and silty

claystone 
gy siltstone 
cbncs sandy siltston* 
gy sandy cleystonc 
gy sandy claystone and

sandstone

gy fine landstone

gy sandy siltstonc 
gy fine sandstone 
silty sandstone

gy sandy siltstone 
gy sandy siltstonc

210-

220-

230-

240

250-

260-

?70-

280-

290-

-70

-80

--90

1300-

310-.

320- 

330-

.40- 

350- 

1360-

370- 

380- 

39O- 

400-

-100

-no

19



ND m CountyHole no: MK-11 MapBurning Mine Butte pate 10-21-^tate-___________..., 

Elev- 2518 ft Location = T.147N, R.102W Sec. 8 , Tract NE SW SWDrilled depth 
Measured- 825 ftFWL , 1075 ft FSL Ho |e size 4 3/4 in. Cored- No__________

Remarks __________________________________________________ 
Recorded by J. Spencer (Geologist) Recorded by L. Smith__________________

McKenzie 
360"ft

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40

40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145

145-150 
150-155 
155-160 
160-165 
165-170 
170-175

175-180 
180-185 
185-190 
190-195 
195-200

yel-brn silty sandstone

yel-brn sandy slltstone 
yel-brn sandy siltstone and

sllty claystone and lignite 
sandy slltstone and lignite 
lignite and gy sandstone 
gy sandstone
gy siltstone and marcasite 
gy slltstone and limestone 
gy sllty claystone

gy sandy slltstone 
gy clayey slltstonc 
gy sandy siltstone 
gy slltstone 
gy fine sandy siltstone

gy slltstone

gy sandy slltstone

gy sandy siltstone and cbncs
siltstone 

gy sandy siltstone

gy siltstone

gy clayey siltstone
gy clayey slltstone and dk-gy

claystone 
lignite
lignite and dk-gy claystone 
lignite

gy sandstone

recording speed: 20 ft/min 
;amma SP Res Dan-lty 

TC=4 2 mv/div. .5 fl/div. TC=1

Depth



(continued) 
Hole no: MK-11 Map:

Elev _______ Location:

Date

Sec. Tract

State- ____County : . 

Drilled depth:.

Measured: 

Remarks

Hole size Cored

Recorded by- J- Spencer (Geologist) Recorded bv L. Smith

Recording speed: 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245

gy sandy siltstone 
gy clayey siltstone 
gy siltstone

brn siltstone
gy siltstone and dk-gy

sandy siltstone 
It-gy siltstone and clayston245-250 

250-255 
255-260 
260-265 
265-270 
270-275

gy sandstone
dk-gy siltstone
no sample
It-gy-brn claystone and
brn siltstone 

brn claystone and siltstone
and lignite

lignite and gy-brn claystone 
gy-brn clayey siltstone

siltstone 
gy-brn sllty claystone 
It-gy clayey siltstone

280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330

It-gy siltstone

It-gy siltatone and cbncs
siltstone 

gy siltstone 
cbncs siltstone 
gy siltstone 
dk-gy siltstone 
gy siltstone 
dk-gy clayey siltstone

330-335 
335-340 
340-345 
345-350 
350-355 
355-360

-120



Hole no 

Elev

MK-12 Map Squaw Gap Date 10-ll-7gtate- ND __County McKenzie

2568 ft Location^ T.146N, R.104W Sec 29 j Tract NW NW SE Drilled depth: 300'ft 

Measured 2605 ft FEL, 2605 ft FSL Hole size: 4 3/4 inQored Yes 77.0-86.9 ft______

Remarks

Recorded by- J. Spencer (Geologist) Recorded by: L. Smith

Lithology

0-5

5-10
10-15
15-20

20-25

25-30 
30-35

35-40 

40-45

45-50 
50-55 
55-60 
60-65 
65-70 
70-75 
75-80 
80-85 
85-90 
90-95

95-100
100-105
105-110
110-115
115-120

120-125 
125-130 
130-135

135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

 iecording speed: 25 ft/min
SP ^f-q 

TC=3 2 mv/div. C ?5 n/div.

Depth

weathered yel-brn ned to fine 
sandstone

yel-brn sandstone and gy
claystone 

gy silty sandstone snd
claystone

gy clayey siltstone and
lignite 

lignite and gy clayey
siltstone 

gy silty sandstone and
claystone

gy claystone and siltstone 
gy clayey siltstone

gy siltstone and claystone 
lignite

gy silty clsystone 
gn-gy silty claystone snd 

siltstone

gy sandy siltstone 
dk-gy sandy siltstone 
gy silty sandstone 
gy siltstone and silty 

claystone

gy siltstone
It-gn-gy siltstone and

clayey siltstone 
gy siltstone 
gy clayey siltstone 
gn-gy sandy siltstone 
dk-gy sandy siltstone 
gy siltstone
dk-gn-gy sandy siltstone 
no sample
dk-gy fine and med sandstone 
sandstone and clay streaks 
sandstone

dk-gy-brn sandy siltstone U_T



Hole 

Elev. :

(continued) 
MK-12 Map: _ Date- State-

Location: Sec. __, Tract.

____County : . 

Drilled deptrv_

Measured: 

Remarks:

Hole size Cored:

Recorded bv : J Spencer (Geologist) Recorded by: L. Smith

Recording speed : 25 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300

gy fine sandy at Itstone 
cbncs alltatone and clayaton

ailty sandstone

dk-gy Bandy ailtatone 
gy fine sandstone

gn-gy slltstone 
no saaplc



NDHole no MK-13 Map Cinnamon Creek pa t e 10-19-7gtote

Elev 2558 ft Location-1.146N, R.102W Sec 32_, TractNW SW NW Drilled depth

Measured 600 ft FWL , 2100 ft FNL Hole size 4 3/4 in. Cored No__________

County McKenzie

600'ft

Remarks-_______________________________ 
Recorded bv J. Spencer (Geologist) Recorded by L. Smith

T

Lithology

ecording speed : 25 ft/min
antma SP Res Density

TC=4 2 nrv/div. .5 fl/div. T<>1
Depth

15 cps/div* ,5 Kcps/div

0-5 
5-10

10-15

15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60

60-65 
65-70 
70-75 
75-80

80-85 
85-90

90-95
95-100
100-105
105-110
110-115
115-120
120-125
U5-130
130-135
135-140
140-145

145-150 
150-155 
155-160

160-165 
165-170 
170-175

175-180 

180-185

185-190 
19-3-195 
195-200

soil and brn siltstone 
calc siltstone and yel-brn

sandy siltstone 
yel-brn sandy siltstone

and clsystone
ye1-brn silty fine sandstone 
yel-gy silty claystone 
dk-gy claystone 
gy-bra claystone and lignite

gy ssndy siltstone
gy sandstone
gy silty fine sandstone and

limestone 
gy siltstone
dk-gy silty fine sandstone 
olive-gy »ilty claystone 
gy limestone and dk silty

claystone
gy sandy siltstone 
brn cbncs claystone snd

lignite 
gn-gy clay 
no sample
gy clayey siltstone 
It-gy-brn ssndy siltstone 
gy silty claystone 
gy sandy siltstone

gy sandstone 
gy sandy siltstone 
lignite and brn claystone 
dk-gn-brn sandstone and

cbncs siltstone 
gy sandstone 
dk-gy fine sandstone 
gy siltstone and clayey

siltstone
dk-gy clayey siltstone 
gy sandstone 
gn-gy sandstone and siltstone

and limestone 
gy sandstone and gy sandy

siltstonc 
gy-brn sandy siltstone and

lignite 
00 Maple

*ilt*tone

O-r-O 

10-

20-

30-
-10

40- 

50--

60-

--20 
70-

80- _

90- 

100- ~3C

110- 

120- 

I30-.4 0 

140- 

I50-"

160-

170-

I80--

190-

-50



(continued) 
Hole no: MK-13 Map:_

Elev. : _______ Location :

Date

Sec. ., Tract.

State- _______County : .

Drilled depth--.

Measured 1 

Remarks

Hole size Cored:

Recorded by J- Spencer (Geologist) Recorded by L Smith

Lithology Recording speed 25 ft/min 

Gamma SP Res

200-205

205-210 
210-215 
215-220

220-225 
225-230 
230-235 
235-240 
240-245

245-250 
250-255 
255-260

260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355

355-360

365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandy siltstone and gy
claystone

dk-gy sandy siltstone 
gy siltstone and sllty claystone 
dk-gy sandy siltstone and gy

clayey siltstone

cbncs siltstone and llgnlt*
dk-gy-brn siltstone
lignite
lignite and gy-brn sandy

siltstone 
gy fine sandstone 
gy sandstone 
dk-gy sandy siltstone and

claystone 
gy clayey siItstone

gy silty sandstone 
gy clayey siltstone 
gy sllty claystone 
silty sandstone 
fin* sandstons

fine sandstone and clsy streaks   L-_T-:

fine sandstone and clayston* 
and lignite

gy-brn siltstone 
gy 'sandy siltstone

cbncs clsystonc
gy siltatone and clayston*

fin* sandstone and clayston*

-120



(continued) 
Hole no MK-13 Mop __ Date

Elev Location Sec Tract

State- .County-

Drilled depth:

Measured

Remarks

Hole size Cored

Recorded by- J Spencer (Geologist) Recorded by L Smith

400-405

405-410 
410-415 
415-420 
420-425

425-430

430-435 
435-440 
440-445

445-450 

450-455

455-460 
460-465 
465-470 
470-475

475-480 
480-485 
485-490 
490-495 
495-500 
500-505

505-510 
510-515 
515-520

520-525 

525-530

530-535 
535-540 
540-545 
545-550 
550-555 
555-560 
560-565 
565-570 
570-575 
575-580 
580-585 
585-590 
590-595 
595-600

Lithology
Depth

fine sandstone and gy 
claystone streaks

gy claystone and brn siltston* 
gy fine sandstone and

siltstone 
gy siltstone and cbncs

claystone

gy clayey siltstone and
sandstone 

silty fine sandstone and
cbncs clay 

gy clayey siltstone

gy clayey siltstone and 
lignite

gy clsyey siltstone

dk/~gy clsystone and gy 
siltstone

gy clayey siltstone 
fine sandstone and gy

siltstone 
fine sandstone snd gy

siltstone and lignite 
lignite and cbncs claystone

and siltstone 
no sample
gy siltstone snd lignite 
lignite and It-gy siltstone 
brn ssndy siltstone 
no sample 
gy silty claystone

no sample

gy siltstone 
no sample

gy siltstone 
no sample

Recording speed 25 ft/min

-IRQ



ND .CountyHole no MK-14 Map Cinnamon Creek DotelO-19-7fetate-

Elev 2476 ft Location T.146N, R.102W Sec 8__. Tract SW NW NE Drilled depth

Measured'.2600 ft FEI^ 665 ft FNL Hole size 4 3/4 in .Cored- No_________________

Remarks __________________________________________________ 

Recorded bv J Spencer (Geologist) Recorded by L Smith_________________________________

McKenzie

500 ft

0-5 
5-10

10-15 

15-20

20-25 
25-30

30-35 
35-40 
40-45

45-50 
50-55 
55-60 
60-65 
65-70 
70-75

75-80
80-85
85-90
90-95
95-100
100-105
105-110

110-115 
115-120

120-125 
125-130 
130-135 
135-140

140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

Lithology
.Recording speed; 25 ft/min
laninia SP Res Density

TC=3 2 mv/div. .5 fl/div. TC=1

Depth

soil and brn claystone 
yel-brn siltstone and

claystone 
yel-brn siltstone and gy

claystone 
gy claystone and cbncs

siltstone
gy silty claystone 
gy clayey siltstone and

cbncs siltstone 
gy silty sandstone 
gy silty med sandstone 
gy med sandstone and cbnca

siltstone
lignite and gy sandy claystone 
gy siltstone

dk-gy clayey siltstone 
gy silty claystone 
gy clayey siltstone and 

silty claystone

gy siltstone and clay streaks
gy sandstone
dk-gy silty claystone
silty sandstone and gy silty

claystone
dk-gy clayey siltstone 
silty sandstone and clayey

siltstone 
clayey siltstone 
dk-gy silty sandstone 
lignite and gy sandy siltstone 
lignite and gy very fine

sandstone 
gy sandstone 
dk-gy siltstone 
gy very fine sandstone

gy fine sandstone and lignite
lignite
lignite and gn siltstone
gy silty claystone

-60



(continued) 
Hole no: MK-14 Mop:

Elev-_______ Location^

Date

Sec. Tract

State- _____County : 

Drilled depth:.

Measured: 

Remarks-

Hole size   Cored-

Recorded by J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed 25 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235

235-240

240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310

310-315 
315-320 
320-325 
325-330 
330-335

335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375

375-330 
380-385 
385-390 
390-395 
395-400

gy sllty claystone

gy clsyey sandstone 
brn sllty clmystone 
gy sllty clsystone and fine

sandstone 
dk-gy slltstone and cbncs

frags
gy fine sandstone 
cbncs sllty claystone 
gy-brn alley clsystone

gy clsyey slltstone

gy clayey slltstone and lignite 
lignite and dk-gy siltstone 
gy slltstone

gy silty claystone snd
limonlte

limestone and siltstone 
gy siltstone

cbncs siltstone 
gy siltstone and very fine 

sandstone and claystone

sy siltstone and cbncs siltstone 
gy silty claystone 
gy clayey siltstone 
gy silty claystone 
gy siltstone and marcasite 
gy sandy siltstone 
fine sandstone and gy-brn 

siltstone

gy sandstone
-100

-no

120



(continued)
Hole no: MK-14

Elev : _______ Location

Date-

Sec Tract

State: .County 1 

Drilled depth:

Measured:

Remarks

Hole size   Cored:

Recorded by J. Spencer (Geologist) Recorded by L Smith

Recording speed 25 ft/min 

Gamma SP Res

gy sandstone
gy sandstone and dfc-gy

siltstone
gy silty sandstone 
dk-brn clayey siltstcme 
gy silty sandstone 
no sample 
gy-brn siltstone 
lignite 
no saaple 
lignite

410-415 
415-420 
420-425 
425-430 
430-435 
435-440 
440-445 
445-450 
450-455 
455-460 
460-465 
465-470 
470-475 
475-480 
480-485 
485-490 
490-495 
495-500

no aanple
gy sandy siltston*

no sample
gy silty cleystone

-170

-180



ND .County:Hole no- ^-15 MOD Flat Rock Butte Date 10-l2 - 7 £tate

Eley: 2525 ft Location T.145N, R. 104W Sec. 12 t Tract SE SE SE Drilled depth:_

Measured: 15 ft PEL , 83 ft FSL Hole size 4 3/4 in. Cored- Yes 69.0-82.0 ft

McKenzie

300T ft

Remarks________________________________ 

Recorded bv  J. Spencer (Geologist) Recorded by: L Smith

0-5
5-10
10-15
15-20
20-25
25-30
30-35

35-40 
40-45 
45-50 
50-55

55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

Lithology

btti silty claystone 
brn clayey siltstone

brn and gy cbncs siltstone
tan limestone
brn silty limestone and

brn siltstone 
gy siltstone
gy siltstone and brn sandstone 
brn siltstone and gy siltstone 
It-brn sandstone and orng

sandstone 
no sample 
orng sandstone 
It-brn silty ssndstone 
lignite and gy silty sandstone 
lignite

gy silty claystone 
gn-gy silty claystone 
gy siltstone 
gy clayey siltstone

gy clayey cbncs siltstone 
gy clayey siltstone 
lt-gn clayey siltstone 
gn clayey siltstone

olive-gn siltstone
cbncs gy siltstone
gn clayey siltstone
gn-gy silty sandstone
gy siltstone
gy silty sandstone
gy clayey siltstone
gy siltstone and sandstone
gy clayey siltstone

Recording speed: 25 ft/min
SP Res Density 

TC=4 2 mv/div. .5 fl/div. TO1

Depth

30



(continued) 
no: MK-15

E!ev, :

no :

urec

MK-15 Map: _

Location:
* :

-- - - Date

Sec. -

Hole size--

- - -  State-

. Tract

Cored

Countv :

Drilled depth:

Remarks 1

Recorded by : J. Spencer (Geologist) Recorded by- L. Smith

Lithology

200-205 gy clayey ailtatone 
205-210 no sample 
210-215 gy clayey alltstone 
215-220 brn cbncs alltatone 
220-225 gy clayey ailtstone 
225-230 gn clayey ailtatone 
230-235 gy clayey alltatone 
235-240 
240-245 gy ailtetone 
345-250 " 
250-255 gn cbnca clayey ailtatone 
255-260 gn and gy cbnca ailtatone 
260-265 gy cbnca alltatone 
265-270 gn ailtaton* ' 
270.-275 brn ailtstone 
275-280 gy clayey ailtatone 
280-285 gy ailtatone 
285-2fO " 
290-295 gy-gn ailtaton* 
295-300 gy clayey ailtatone

CP
o

O. 

C/)

I :

Recording speed: 25 ft/min 

Gamma SP Res Density
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Depth

a> 
a>

u_

200- 

210-

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300- 

310-

320- 

330- 

340- 

350- 

360-

370- 

380- 

300-

Meters

-70 

-90

-too

HIO 

-120
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Hole no: MK-3.6 MQp: Flat Rock Butte DQteLO-18-77state . ND

2607 ft Location: T. 146N, R. 103W $ec . 35 ? Tract NR SE ^ 

Measured 2350 ft FWL, 670 ft FSL Hole size : 4 3/4 inured- No

____County: McKenzie 

Drilled depth: 460 ft

Remarks

Recorded by- J. Spencer (Geologist) Recorded by L Smith

Lithology

.Recording speed: 25 ft/min 
| ianana SP 

TC=4 o /j    ->-«_ ,,. Densit*/ 2 mv/div. .5 n/div. T'c=i

.5 Kcps/div.

Depth

O-rO
0-5

5-10
10-15
15-20

20-25 
25-30 
30-35

35-AO 
AO-A5 
A5-50 
50-55 
55-60 
60-65

65-70 
70-75 
75-80 
80-85 
85-90 
90-95

95-100
100-105
105-110
110-115
115-120
120-125

125-130 
130-135

135-140 
UO-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

soil, brn claystone and y«l-brn
fin* sandston* 

lignit* and y«l-brn slltston*

y«l-brn slltston* and brn
claystone

gy silty clay»too« 
dk-gy slltston* 
dk-gy clayey siltston* and

clayston*
gy siltston* and limestone 
brn silty very fin* sandstone

brn silty sandatone and
clsystone

brn silty sandstone 
no sample 
brn ailty sandstone

lignite and cbncs slltstone
and dk-gy clayat one 

lignita and gy silty claystoni 
dk-gy very fine sandstone 
dk-gy sandy siltstone 
gy clayey slltstone 
gy sandy siltstone 
dk-gy slltstone and shell

frags
dk-gy clayey slltstone 
lignite and cbncs claystone

snd slltstone
lignite and gy silty claystont 
gy clayey slltstone 
gy sandy claystone 
gy sandy slltstone

gy fine sandstone 
gy silty sandstone

gy fine sandstone

10- 

20- 

30-

40- 

bO

80-

90-

-30

120- 

I30-. 40 

140- 

150-

160-

_-50

170- 

I80--

100-

--00

:oo-
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(continued)
no-

ured : 

irks :

MK-16 Map:

Location:

Date

Sec.

Hole size

State-

. Tract

Cored-

County:

Drilled depth'Elev.:

Recorded by: J. Spencer (Geologist) Recorded bv : L. Smith

Lithology Recording speed 25 ft/min 

Gamma SP Res Density

Depth

200- 

210- 

220- 

230- 

240- 

250-1 

260-

280- 

290- 

300- 

310- 

320- 

330- 

340- 

350- 

360-

370- 

380-

400-

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315

315-320

320-325 
325-330 
330-335 
335-340 
340-345

345-350

350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy clayaton*
lignits and gy clayatone
lignita

no cample

It- gy-brn slltatone 
gy slltstone

gy siltatons and calc slltston*
sllty fine aandstone
dk-gy-brn clayey  iltstone
no sample
gy slltstone
gn-gy sandy slltston*
gy clayey slltstone
silty sandstone
lignita and gy clayston*
dk-gy sllty clayatone
gy slltston*
gn-gy claystone and fine

sandstone 
gy alltstone and gn-gy silty
claystone 

gy slltston* and claystone

gy sllty clayatone
dk-gy siltstone
gy flna sandstone and gy
aandy slltstone 

It-gn-gy claystone and gy
slltstone

gy sllty claystone
gy slltstone
no sample
gy sandstone and clayston*

gy sllty claystona
gy very fine sandstone
dk-gy slltstone
gy clayey alltstone

-70

-80

--9G

-100

-120

33



(continued) 
Hole no: MK-16 Map: Date State;

Elev. Location Sec. Tract

____County: 

Drilled depth;

Measured 

Remarks 1

Hole size : Cored-

Recorded by- J. Spencer (Geologist) Recorded bv : L. Smith

Lithology Recording speed 25 ft/min 

Gamma SP Res Density

Depth

400-,
400-405 gy silty claystone
405-410 gy very fine sandstone
410-415 "
415-420 no sa«t>la
420-425 "
425-430 "
430-435
435-440 M
440-445 "
445-450 dk-gy silty clsystona
450-455 dk-gy eilty sandstone
455-460 gy-brn ssndy siltstone

-150

520- 

530- 

540- 

550- 

560- 

570-

_

580- 

590- 

600-

4IO--

|420-

-130

440- 

450- 

460--140

470- 

480- 

490- 

500- 

510-

 160

-170

-180

34



ND
County McKenzieHole no- MK-17 M ap Phillip Spring Date 10-20-7gtafe .

Elev 2510 ft Location^ T.148N, R. 10 4W. Sec 27 .Tract SW SE NW Drilled depth 400''ft

Measured 1750 ft FWI, 2600 ft FNL Hole size 4 3/4 in. Cored Yes 115.0-120.5 ft.
n ^ 132.5-140.5 ft 

Remarks Density and gamma rerun 0-30 ft.__________________________________

Recorded by J Spencer (Geologist) Recorded by L Smith_________________________

Lithology

0-5 yel-brn silty sandstone and
gy claystone

5-10 yel-brn silty sandstone 
10-15 lignite and yel-brn silty

sandstone 
yel-gy claystone 
gy claystone

according speed: 25 ft/min 
fJamma SP Res Density 

TC=4 2 mv/div. .5 n/div. TC=1

Depth

yel-gy sandy slltstone 
yel-brn silty sandstone

brn silty sandstone

15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100 gy silty sandstone
100-105 yel-gy silty sandstone
105-110 yel-brn silty sandstone
110-115 lignite and yel-brn silty

sandstone
115-120 lignite and gy claystone 
120-125
125-130 gy silty claystone 
130-135 lignite and gy claystone 
135-140 lignite and gy clayey slltstone 
140-145 gy siltstone 
145-150 gy clayey slltstone 
150-155
155-160 It-gy siltstone 
160-165 gy clayey slltstone and

claystone 
165-170 gy clayey slltstone and

limeatone
170-175 gy clsyey siltstone and claystone 
175-180 gy limestone 
180-185 It-gy siltstone 
185-190 gy clayey siltstone 
190-195 " 
195-200 gy sandstone

15 cps/div, .5 Kcps/div.

^ --- f ^  _ -- ]-_- tj j-^~tzr^n "~" ~

rr- jrrr^tr:-.!. ̂ _/-"-' i --  ̂  (-"/ VHl^ri^n-- :



(continued) 
Hole no MK-17 Map ___ Date State-

Elev. Location Sec. __, Tract.

_______ County-'.

Drilled depth:.

Measured: 

Remarks

Hole size Cored-

Recorded bv J- Spencer (Geologist) Recorded by L. Smith

Lithology
DepthRecording speed 25 ft/min

~~\-.'.~L )i^.ti^'-vITPrt: 
  j; r_ '.i _:_ JHrtr ) ; :r: rrvrit ~Jfc~::

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315

315-320

320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

lignite and gy sandy siltstone 
dk-gy clayey siltstone

gy siltstone
dk-gy-brn «ilt»tone

gy siltstone and linestone 

gy siltstone

lignite and It-gy-brn claystone 
gy siltstone

gy sandy siltstone 

gy fine sandstone

It-gy siltstone
gn-gy fine sandstone
dk-gy siltstone
gy clsyey siltstone
gy clayey siltstone and

limestone 
lignite and gy-brn silty

claystone 
silty clays tone 
gy-brn silty claystone 
gn-gy.sandy claystone 
gy siltstone 
no sample 
gy fine sandstone 
lignite and silty sandstone 
gy sandy siltstone 
no sample

dk-gy siltstone
gy clayey siltstone
lignite
gy siltstone
lignite and gy siltstone
gy siltstone

-too

-MO

-120



Hole no:

Elev.:

Measured 

Remarks

Recorded

con ti;r 
MK"~17 Map:

Location:

2nd log run.

bv J- Spencer (Geologist)

Date: State-

Sec. T Tract

Hole size Cored-

Recorded bv L. Smith

County

Drilled depth

Lithology

0-5 yel-brn alley aandatone and 
gy clayaton* 

5-10 yel-brn alley aandatone 
10-15 lignite and yal-brn allty 

e and e Cone 
15-20 yel-gy clayetone 
20-25 gy clayetone 
25-30 "

1

cr 
o

a.

 
^^^HP

Recording speed 25 ft/min 

Gamma SP Res Density
...i . .. .             ;    1                   t     . i i ,   

^- « » ' " -^- ~     ̂ -]     'I    * '- »4AJ      jl - : ^« : ^t-:

 

 

Depth
"S

U-

0-

10- 

20- 

30- 

40-

50-

60-

-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

_

170-

180-

190-

-

200-"

Meters

r°

-10

-

-20

-

-30

-40

-50

-60

37



Hole 

Elev. :

MK-18 Map 

Location:

_ Date-____ 

.Sec.__, Tract.

State: County McKenzie

Drilled depth:

Measured' Hole size Cored:

Remarks: Not drilled.

Recorded by: J Spencer (Geologist) Recorded by: L. Smith

Lithology
o»
0

a. 

a)

Recording speed: 

Gamma SP Res Density

Depth

n>
a>

u_

0- 

10-

20-

30-

40-

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

?.oo-

to

jB "v 

5

r°

-10

-

-20

-

-30

-40

-50

-60

38



Hole 

Elev :

MK-19 Map; Date

Location ; Sec. Tract

State- ND County 

Drilled depth:

Measured: Hole size: Cored

Remarks Not drilled

Recorded by- J. Spencer (Geologist) Recorded by: L Smith

Lithology
O> 
0

a. 

c/J

Recording speed 

Gamma SP Res Density

Depth

^D
a>

u_

0- 

10-

20-

30-

40-

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

200-

c/>

a> 
^j 
2

r°

-10

-

-20

-

-30

^40

-50

-60

39



Hole no: MK-20 Map: 

Elev.-_______ Location    

Measured'

Date:_____State: ND County: McKenzie 

Sec__.Tract_______ Drilled depth--________

Hole size   Cored

Not drilled.
Remarks _______________________________ 
Recorded bv : J- Spencer (Geologist) Recorded by- L. Smith

Lithology
CJ>
o 

a. 

</>

Recording speed 

Gamma SP Res Density

Depth

"S
a>

u_

0- 

10-

20-

30-

40-

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

200-

Meters

r°

-10

-

-20

-

-30

-40

-50

-60

40



Hole 

Elev. :

MK-21 Map;

Location^.

Date_____State- ND County McKenzie 

Sec.__, Tract_______Drilled depth;_____________

Measured: Hole size   Cored

Remarks Not drilled.

Recorded by : J. Spencer (Geologist) Recorded by L. Smith

Lithology
C7> 
O

a.

(/)

Recording speed- 

Gamma SP Res Density

Depth

a>
O>

U-

0- 

10-

20-

30-

40-

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

90-

"00-

Meters

r°

-10

-

-20

-

-30

-40

-50

-60

41



McKenzie

300 ft

Hole no- MK-22 Map Squaw Gap_____ DatelQ-l-0~ 77Stcte- ND____County 

Elev 2478'ft Location-T. 146N, R. 1Q4W Sec 1A , TractSE SW NE Drilled depth: 

Measured 1760 ft FEL,2600 ft FNL Hole size 4 3/4 in.Cored No______________

Remarks ___________________________________________________ 
Recorded by J. Spencer (Geologist) Recorded bv L. Smith___________________

Lithology

0-5
5-10
10-15
15-20

20-25
25-30
30-35
35-40 
40-45
45-50
50-55
55-60

60-65

65-70
70-75
75-80
80-85

85-90

90-95

95-100

100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140

140-145

145-150
150-155

155-160
160-165
165-170

170-175
175-180
180-185
185-190
190-195
195-200

tan fine sandstone
weathered yel fine sandstone
gy fine sandstone
clinker and gy silty fins

sandstone
clinker
brn-gy silty fine sandstone
brn-gy claystone
clinker

clinker and brn silts tons
brn sandy siltstone
brn sandy siltstone and

claystone
brn silty sandstone and

siltstone
"
"

gy silty sandstone
brn silty sandstone and

yel-brn siltstone
gy ailty sandstone and clayey

siltstone
gy siltstone and cbncs

siltstone
gy-brn silty sandstone and

brn clayey siltstone
gy siltstone t
gy silty claystone

11

gy sandy siltstone
gy siltstone
gy silty sandstone

"

gy silty sandstone and gy
claystone

gy claystone and silty
claystone

gy silty claystone
gy silty sandstone and

claystone
"

gy-brn sandy claystone
gy sandy siltstone and cbncs

siltstone
gy siltstone
lignite and gy siltstone
lignite and gy siltstone
cbncs silty clays tons
gy siltstone
gy fine sandstone

-uncording
% Gamma
- TC=3
CL

£, 15 cps/div.
*
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speed: 25 ft/min
3P t Res Density De P th 

2 mv/div. .5 fi/div. TC=1
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Hole 

Elev. :

MK-23 Map; Date

Location: Sec. Tract

State- ND County: McKenzie

Drilled depth:

Measured: Hole size Cored

Remarks Not drilled.

Recorded by: J. Spencer (Geologist) Recorded by: L Smith

Lithology

\

a> 
o

a. 

(/>

Recording speed 

Gamma SP Res Density

Depth

it
a>

u_

O-H

10-

20-

30-

40-

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

200-

Meters

r°

-10

-

-20

-

-30

-40

-50

-60

44



Hole no: MK-24 Map Sather Lake Date 8-27-77state ND _____ County McKenzie 

2460ft Location T. 149N, R. 102W Sec 30 . Tract SE SE SE Drilled depth _ 500 ft_

Measured 35 ft FEL , 12 ft FSL Hole size 5 1/8 'in. Cored No 

Remarks  

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5 
5-10 
10-15 
15-20

20-25 
25-30 
30-35

35-40 
40-45 
45-50

50-55 
55-60 
60-65 
65-70 
70-75

75-80 
80-85

85-90
90-95
95-100
100-105
105-110

110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165

165-170 
170-175 
175-180 
180-185 
185-190 
190-195

sandy loan
ox sandstone
ox gy si lestone
bl-gy claystone and ox

claystone
gy claystone and siltstone 
gy silty claystone 
gy claystone and calc

siltstone
gy slltstone and calc zoo* 
gy claystone 
lignite and bentonite and gy

claystone
It-brn to gy clay scone 
bl-gy claystone

It-brn-gy claystone and 
lignite and bentonite

lignite and claystone
gy silty claystone and cbncs 

frags
gy silty claystone

gy clayey sandstone
gy claystone
gy silty claystone and

bentonite
gy claystone and siltstone 
gn-gy clayey siltstone

gy sandstone and cbncs frags
gy cbncs sandstone
gy-gn claystone
gy siltstone
lignite and gy sandy siltstone
gn-gy claystone
gy sandstone
gy siltstone and bentonite and
calc siltstone
calc siltstone and gy siltstone
gy sandstone
It-brn-gy silty claystone
It-brn sandy c Lay stone
gy sandstone
lignite and gy sandy claystone

inp speed: 20 ft/min 
(iamma SP Res Density 

2 mv/div. .5 fl/div. TC=1

Depth

10 cps/div. ,5 Kcps/div,
! .- ':7--7T



(continued) 
Hole no; MK-24 Mop: Date State-

Elev Location Sec. __, Tract.

____County' 

Drilled depth:

Measured 

Remarks :

Hole size Cored

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/rain 

Gamma SP Res Density

Depth

200-

210- 

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300-

310-

320- 

330-

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380

380-385 
385-390 
390-395 
395-400

bl-gy claystone 
gy silty claystone

gy sandy claystone
gy sandstone
lignite and gy siltstone
gy claystone
gn-gy claystone
gy sandy claystone
lignite
lignite and gy silty claystone
gy siltstone
gn-gy silty claystone
gn-gy siltstone
gy sandy siltstone
gn-gy silty claystone
gy sandstone

lt-gy~gn siltstone 
gy clayey siltstone

lignite and gy siltstone 
gy silty claystone 
gy sandy siltstone 
gy siltstone

gy siltstone and lignite
lignite
gy sandstone
gy siltstone
gy siltstone and silty limestone
gy siltstone and lignite
no sample

gy sandstone and calc gy
slltstons

cbncs siltstone and bentonlte 
sandstone and bentonlte 
no sample 
It-gy-brn «1Itstone

--90

370- 

380- 

390- 

400-

-70

-80

-100

-120



Hole no :

Elev.:

Measured:

Remarks

(continued)
Map:

Location:

Date

Sec.

Hole size:

State:

. Tract

Cored:

Countv :

Drilled depth:

Recorded bv J. Spencer (Geologist) Recorded by: L. Smith

Lithology
Recording speed 20 ft/min 

Gamma SP Res .Density

Depth

400-1
400-405 
405-410 
410-415 
415-420 
420-425 
425-430 
430-435 
435-440 
440-445 
445-450 
450-455 
455-460

-460-465 
465-470 
470-475 
475-480 
480-485 
485-490 
490-500

bentonite and gy BiltBtone
gy Bandy clayBtone
gy Bandstone
gy BlltBtone
gy Bilty clayBton*
It-gy siltBtonB and bcntonit*
It-gy Bilty clayaton*
It-gy clayBton*
bcntonitic «ilty clays tone

bcntonitic Bilty claystooc
lignit* 

no saapl*
lignit* and «iItston* 
gy ciltBton*
gy BiltBton* and b«ntooit« 
no

4IO--

420- 

430 

440- 

450- 

460 

470- 

480- 

490- 

500- 

510-

-130

-150

520- 

530- 

540- 

550- 

560- 

570-

_

i80- 

1590- 

600-

_-IGO

-170

-180

47



MK-25 Bear Butte Date 1Q" 8" 77StateHole no-
Ei ev . 2400 ft Location : T. 149N, R.1Q1W Sec 33 T Tract

Measured- 470 ft FEL , 150 ft FSL Hole size 4 3/4 in^pred No

ND .County McKenzie

SE Drilled depth = 400 ft

Remarks- _______________________________ 
Recorded bv J- Spencer (Geologist) Recorded by L. Smith

0-5 

5-10

10-15 
15-20

20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65

65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105

105-110

110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
140-145 
145-150 
150-155

155-160 
160-165 
165-170 
170-175 
175-18C 
180-185 
185-190 
190-195 
195-200

Lithology

weathered yel sandy
siltstone 

yel aandy siltstone and gy
sandy siltstone 

lignite and gy aandy siltstone 
lignite and cbncs siltstone

and gy siltatone 
It-brn ailty clsystone 
gy silty claystone 
gy sandy siltstone 
gy siltstone 
gy claystone and siltstone

gy clsyey siltstone and gy 
claystone

gy sandy siltstone 
lignite and gy ssndy
siltstone 

lignite and dk-gy silty
clsystone

gy sandy siltstone
lignite and gy-gn claystone
gn claya tone
gn-gy clayey siltstone
gy sandy siltstone
gy clayey fine sandstone
lignite snd It-gy-brn
claystone

dk-gy sandy siltstone 
gy siltstone 
gy clsysy siltstone 
gy silty claystone

gy clayey siltstone 
gy sandy claystone 
gy fine aandatone 
dk-gy alltatona

recording speed : 20 ft/min
S? lies Density 

TC=4 .2 mv/div. .5 n/div. TC=1
Depth

15 cps/div. ,5 Kcps/diy.

0-rO

10 

20 

30- 

40 

50 

60 

70 

80 

9C 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

1200

-10

-40

-50

-60



(continued) 
Hole n0 : MK-25 Mop: Date State-

Elev. Location : Sec. __, Tract.

____County : 

Drilled depth:.

Measured- 

Remarks

Hole size Cored-

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res Density

Depth

200-205

205-210 
210-215 
215-220 
220-225

225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285

285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandy ailtstone and cbnca
frags

gy siltatone 
gy very fine sandstone 
lignite and dk-gy siltstone 
lignite and dk-gy silty
claystone 

gy silty claystone

no sample
gy sandy siltstone
gy sandstone

gy silty sandstone

no sample
gy silty sandstone
gy sandy claystone and

silty sandstone 
gy silty sandstone 
no sample

lignite and gy fine sandstone
lignite
lignite and gy sandstone
gy sandstone

gy ssndy siltstone

dk gy siltstone

,__,__ .._
. ..... 4 t^ . , \*L. ..I 1^ 1....J .... .-.J

~

20O| 

210- 

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300- 

310-

-70

-80

--90

320- 

330- 

340- 

350- 

3 GO- 

370- 

380- 

390- 

400-

-100

-no

-120

49



Hole no: MK-26 Map: 

Elev. : _______ Location; 

Measured:_______,

_ Date _____State- ND County: McKenzie 

Sec.__, Tract_______ Drilled depth- _______

Hole size Cored

Remarks: Not drilled.

Recorded by- J. Spencer (Geologist) Recorded bv L. Smith

Lithology

\

CP 
0

a. 

(7>

Recording speed 

Gamma SP Res Density

Depth

 D 
<l>

U.

0- 

10-

20-

30-^

40-

50-

60-

70-

80-i

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

200-

JMeters

r°

-10

-

-20

-

-30

-40

-50

-60

50



Hole no: MK-27 Map: 

Elev. : _______ Location: 

Measured:

Date

Sec. Tract

State- ND County 

______ Drilled depth:,

Hole size Cored-

Remarks Not drilled,

Recorded by : J. Spencer (Geologist) Recorded by: L. Smith

Lithology
cr 
o

a. 

(7)

Recording speed 

Gamma SP Res Density

Depth

"5
<U
u.

0- 

10-

20-

30-

40-

50-

60-

70-

80-

90-

IOO-

IIO-

I20-

I30-

I40-

I50-

I60-

-

I70-

I80-

I90-

200-

Meters

r°

-10

-

-20

-

-30

-40

-50

-60

51



NDHole no MK-28 M Qp: Flat Rock Butte p a t e 10-18-7gtate _ _ ____ 

Elev 2662 ft Location: T. 145N. R.103W Sec. 14 . Tract SE SE NE Drilled depth 600 ft

County McKenzie

Measured- 250 ft FEL ,2550 ft FNL Hole size 4 3/4 in<:or ed No 

Remarks-

Recorded by J. Spencer (Geologist) Recorded by L Smith

0-5
5-10

10-15

15-20 
20-25

25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60

60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110

110-115 
115-120 
120-125 
125-130 
130-135 
135-140

140-145 
145-150 
150-155 
155-160 
160-165 
165-170

170-175

175-180 
180-185 
185-190 
190-195 
195-200

Lithology

topsoil and yel silty sandstone 
yel-brn silty sandstone 
yel-brn silty sandstone and 

yel-gy claystone

yel-brn silty sandstone and
yel-gy siltstone 

yel-brn siltstone

gy sllty claystone
lignite and gy Bandy siltstone
gy siltstone
lignite and gy cbncs siltstone
gy claystone and cbncs

siltstone
cbnca sandy siltstone 
gy claystone and siltstone 
gy fine sandstone

gy fine sandstone to siltstonc
gy fine sandstone
gy cbncs siltstone
gy sandstone and claystone

gy very fine sandstone snd
claystone

dk-gy clayey siltstone 
lignite and gy silty clsystone 
gy silty claystone and linonite 
gn-gy sandy claystone 
dk-gy clayey sandstone 
dk-gn-gy siltstone and cbncc

frags
dk-gn-gy fine sandstone 
gn sandy siltstone 
dk gy sandy siltstone 
lignite and sandy siltstoae 
lignite and gy claystone 
gy sandstone and dk->gy silty

claystone 
bl-gy siltstone and sandy

siltstone

gy fine sandstone
no sample
silty sand and claystone
lignite and gy sandstone

:ccrding speed: 25 ft/min
na TC=4 SP Res . Density 

2 mv/div. .5 fl/div. TCT=1
Depth

-15 cps/div. .5 Kcps/div.

. ........... ____.___... .._tK

60



(continued) 
Hole no: MK-28 Map:_ Date^ State-

Elev. Location Sec. __, Tract.

____Co,unty: 

Drilled depth:.

Measured 

Remarks 1

Hole size Cored

Recorded by-J- Spencer (Geologist) Recorded bv : L. Smith

Lithology
Recording speed 25 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295

295-300 
300-305 
305-310 
310-315 
315-320 
320-325

325-330 
330-335 
335-340

340-345

345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

cbncs siltstone and gy claystone 
It-gy very fine sandstone 
gy sandy siltstone

dk-gy claystone and siltstone
gy claystone and siltstone
no sample
It-gy fine sandstone
gy sandstone
no sample

gy silty claystone
gy sandy siltstone
lignite and sandy siltstone
lignite
lignite and gy claystone
gy claystone
cbncs siltstone and gy silty

claystone
gy claystone and siltstone 
gy silty sandstone snd claystone

It-gy clayey siltstone 
It-gn-gy sandy siltstone and

cbncs siltstone 
It-gy siltstone 
gy clayey siltstone 
lignite and limestone and gy

claystone and siltstone 
dk-gy claystone and gy sandy

siltstone
brn silty claystone 
gy claystone 
gy clayey siltstone 
gn fine sandstone 
dk-gy cbncs siltstone and lignite 
gy claystone and siltstone 
no sample 
gn-gy siltstone 
cbncs siltstone 
gy siltstone 
gn-gy claystone and siltstone

-120



(continued) 
Hole no: MK-28 Map Date

Elev Location Sec. Tract

State- .County: 

Drilled depth:

Measured'

Remarks

Hole size: Cored-

Recorded by-J Spencer (Geologist) Recorded by L. Smith

Lithology

400-405 
405-410 
410-415 
415-420 
420-425 
425-430 
430-435 
435-440

440-445 
445-450 
450-455

455-460 
460-465 
465-470 
470-475 
475-480 
480-485 
485-490 
490-495

495-500 
500-505 
505-510 
510-515 
515-520 
520-525 
525-530 
530-535 
535-540 
540-545 
545-550 
550-555 
555-560 
560-565 
565-570 
570-575 
575-580 
580-585 
585-590 
590-595 
595-600

gy sandy siltstone

gy fine sandstone
gy sllty claystone
gn claystone and gy slltstone
no sample

gn claystone and cbncs
slltstone

gy clayey slltstone 
dk^gy claystone and slltstone 
dk-gy claystone and sandy

slltstone 
gy-gn slltstone 
no sample 
gy claystone and slltstone

gy fine sandstone and dk-gy 
claystone

no sample

lignite
dk-gy fine sandstone
dk-gy slltstone
no sample
gn-gy sandstone
dk-gy sandy slltstone
It-gn-gy sandy slltstone
lignite and gy slltstone
lignite
lignite and gy claystone
no sample
fine sanditon*

Recording speed 25 ft/min 

Gamma SP Res

i

54

T, , .' .' . Vfc_ ' ' .,.' '' i , L. ,.:



Hole no:

Elev :

Measured:

MK-29 Map: 

Location

__ Date ____ 

Sec. __, Tract.

State: ND _County : 

Drilled depth:

McKenzie

Hole size Cored

Remarks Not drilled.

Recorded by J. Spencer (Geologist) Recorded bv L. Smith

Lithology
C7> 
0

a. 

(/)

Recording speed: 

Gamma SP Res Density

Depth

"$>
a>

u_

0-

10-

20-

30-

40-

50-

60-

70H

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

200-

Meters

r°

-10

-

-20

-

-30

-40

-50

-60

55



Hole no- MK-30. Mop: Squaw Gap Date -10-11-7 State ND Countv : McKenzie
Eley: 240° ft Location; T - 145N > R-lQ4W. $ec 8 . Tract NE NE NW Drilled depth- 

Measured^ 2000 ft FWL, 450 ft FNL Hole size 4 3/4 in. Cored- No_________
460 ft

Remarks Drilling foam 30-79 ft; gamma rerun 0-39 ft; density rerun 0-100 ft 

Recorded bv- J- Spencer (Geologist) Recorded by: L. Smith_________________._____

.iecording speed:

Lithology

25 ft/min
SP , Res , Density 
.2 mv/div. .5 n/div. TC=1

.5 Kcps/div.

0-5

5-10 
10-15

15-20 
20-25 
25-30

30-35 
35-40

40-45 
45-50 
50-55 
55-60 
60-65 
65-70

70-75 
75-80

80-85
85-90
90-95
95-100
100-105

105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
140-145

145-150

150-155 
155-160 
160-165 
165-170 
170-175

75-180
183-135 
185-190 
190-195 
195-200

weathered yel-brn silty 
sandstone

yel-brn sandy siltstone and 
claystone

yel-brn sandy siltstone and 
claystone and cbncs 
siltstone

yel-brn silty sandstone
cbncs siltstone and gy 

siltstone
gy siltstone
dk-gy siltstone

gy siltstone and clayston*
gy sandy siltstone
gy sandy siltstone and

lines tone 
gy fine sandstone 
gy sandy siltstone and

cbncs siltstone 
cbncs siltstone 
gy siltstone
gy siltstone and gy livestock* 
gy siltstone 
gy clayey siltstone and

siltstone 
gy siltstone

gy fine sandstone

gy siltstone
gy very fine sandstone
gy siltstone
gy silty claystone and

siltstone 
gy siltstone and claystonc

and sandstone

lignite
lignite and gy siltstone 
cbncs sandy siltstone 
gy claystone and silty

claystone
gy siltstone and lignite 
£y-brn sandy siltstooe

gy-brn and gn sandy siltstonc 
gy fine sandstone

15 cps/div.

Depth

OyO

10- 

20-

30- 
-10

40-

5C--

60-

--20 

70-

80- _ 

90-

100-

110- 

120- 

I30- 

I4Q- 

I50-

160-

170-

I80--

190

noo-J

-30

-50



Hole no : *

Elev:

Measured : _ 

Remarks

(continued) 
^"3° Map:

Location : -

Date State-

Sec. , Tract

Hole size: Cored-

County:

Drilled depth:

Recorded by J- Spencer (Geologist) Recorded by: L Smith

Lithology Recording speed- 25 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220

220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315

315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365

365-370 
370-375 
378-380 
380-385 
385-390 
390-395 
395-400

gy siltstone and cbncs siltstone 
gy clayey siltstone

cbncs siltstone and silty
sandstone

cbncs sandy siltstone 
gy sandy clayey siltstone 
gy-brn sandy siltstone 
gy siltstone and claystone streak* !

silty fine sandstone and siltstone   ̂_-

no sample 
sandstone

fine ssndstona

lignite and sandy siltstone 
gy-brn sandy siltstone and

claystone 
gy siltstone 
no sample

gy very fine sandstone
gy sandstone and lignite
brn sandy siltstone
gy siltstone
gy sandy siltstone
It-gy sandstone
It-gy sandstone and sandy

siltstone 
It-gy sandstone 
gy sandy siltstone 
sandstone

:rut±rrn±r^;   V rrrr-r  -,_ri±:
 .tr.tr rrrrti. u -:.:.::r- !::_:.. til  .._ /.. - - »* » 

li; ~ 1 :JLMU:_ u -!._::; .. U:n

tmt..^£-".--t "-- ti.  i 1^4  t" "_t^rt

200-j

210- 
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-100
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Hole no

Eiev- 2213 ft

MK-31 Map: _ Sheep Creek DotelO-19-7State- ND County McKenzie

Location .T.147N, R.1Q3W Sec 15 

Measured 40' ft FWL ,2500 ft FNL Hole size 

Remarks Surface casing 0-17.5 ft,

Tract SW SW NW Drilled depth: 260 ft ^

4 3/4 'in Cored No

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35

35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135

135-140 
140-145

145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

yel-brn weathered sandstone

sandstone

cbncs sandstone and gy-y«l
sandstone 

gy clayey siltstone

gy fine sandstone

gy fine sandstone and lignite
lignite and gy tned sandstone
gy sllty claystone
gy sandy siltstone
gy silty claystone
gy sandy claystone
gy siltstone and lignite
gy silty claystone
gy sandy claystone
gy siltstone and lignite
gy claystone
gy-brn sandy siltstone
It-gy siltstone
gy clayey siltstone

gy siltstone and fine 
sandstone

sandstone and claystone 
streaks

no sample

dfc-gy-brn siltstone 
gy silty claystone 
dk-gy siltstone 
It-gy siltstone 
gy siltstone and claystone 

and lignite

.iecording speed : 25 ft/rain 
Tirana SF Res Density 

TC=4 2 mv/div. .5 fl/div. TC=1

15 cps/div. .5 Kcps/div.
. f-i

T-0

-60



(continued)
Hole no: MK- 31 Map Date 6tate ;

Elev. : Location- Sec. .Tract

Measured: t Hole size:

Remarks:

Recorded by: J. Spencer (Geologist) Recorded by L. Smith

Lithology

200-205 gy siltston« and clay«tone 
205-210 gy-brn silty claystone 
210-215 gy fin* sandstone 
215-220 gy ailtstone and lignite 
220-225 " 
225-230 gy siltstone 
230-235 gy siltstone and lignite 
235-240 gy siltstone and claystowt 
240-245 gy siltstone 
245-250 " 
250-255 
235-260 no savple

o>
0

o. 

(/ >

J2 -

Recording speed: 25 

Gamma SP

Cored

Dri

ft/min 

Res
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Depth

O)
a>

200- 

210-

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300- 

310- 

320- 

330- 

340- 

350- 

360-

370- 

380-

400-

tn 
a>

-70 

-80

-90

-100

-no

-liiO

60



Hole no MK-32 Map Sheep Creek Date 10-9-7 7state ND .County McKenzie

Elev 2398 ft Location T.147N, R.1Q3W. Sec 30 t TractSW SE NW Drilled depth 

Measured 95Q ft FWL f 2400 ft FNL Hole size: 4 3/4 inCored No__________

Remarks-_______________________________________*___________ 
Recorded by J Spencer (Geologist) Recorded by L Smith______________

420'ft

0-5
5-10
10-15
15-20
20-25

25-30

30-35 
35-40

40-45 
45-50

50-55 

55-60 

60-65

65-70 
75-80 
80-85 
85-90 
90-95 
95-100

100-105 
105-110

110-115 

115-120

120-125 
125-130 
130-135

135-140 
140-145

145-150 
150-155 
155-160 
160-165

165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

Lithology

clinker

no sample
It gy-brn clay*tone and

 llty clay*tone 
gy limestone and It-gy

 lltstone 
gy Milestone 
It-gy sllty claystone

and slltstone

yel-gy slltstone and gy
 llty claystone 

siltstone and sllty
claystone and lignite 

lignite snd gy slltstone
snd clsystone 

gy silty claystone and
si Itstone

gn sandy slltstone 
gn sandy siltstone 
It-gy siltstone

It-gy slltstone and claystone 
brn claystone and ssndy

siltstone and lignite 
gy siltstone 
gn-gy sandy siltstone and

lignite 
lignite and gy clayey

slltstone 
gy s'iltstone and clayey

siltstone
gy sandy siltstone 
gy clayey siltstone 
gy siltatone and dk-gy

silty claystone 
gy siltstone 
gy siltstone and sandy

siIrstone 
gy limestone and siltstone

no sample
cbncs siltstone and fine

sandstone 
gy fine sandstone 
gy sandstone

sandstone

cbncs sllty sandstone 
silty sandstone and gy 

clayey siltstone

.'Lecording speed: 25 ft/min 
Gamma SP Res Density 

TC=4 2 mv/div. .5 fi/div. TC=1

Depth

15 cps/diy<

-50

-r,o



Hole no : ^

Elev.-

Measured :

Remarks

(continued) 
MK-32 Map .

Location:

Date

Sec

Hole size -

State

. Tract

Cored

Countv :

Drilled depth-

Recorded by-J- Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed 25 ft/min 

Gamma SP Res

200-205 

205-210

210-215 
215-220 
220-225 
225-230

230-235 
235-240 
240-245 
245-250 
250-255

255-260

260-265 
265-270 
270-275

275-280

280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320

320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370

370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy clayey Milestone and
slltstone 

gy alley clayatona and
alItstona 

gy alltatona

no sample
It-gy clayatone and

alltatonc 
no sample
It gy-brn ailtatone 
no sample 
gy 8llt3tone 
gy ailtatone and cbnca

alltstone 
gy si Its tone and allty

aandatone 
gy clayey ailtatone

gy clayey ailtatone and
allty claystone 

gy clayey aiIt stone and
ailty aandstone 

gy ailtatone 
gy aandy ailtston* 
gy ailty sandstone 
gy ailtatone 
gy clayey ailtatone 
dk-gy ailtatone and lignite 
dk-gn-gy aandy ailtatone 
tan calc ailtatone and gy
aandy ailtatona 

It-gy clayey ailtatone 
gy alltstone 
gy clayey ailtatone 
gy ailtatone 
gy aandy ailtatone 
It-gy ailtatone 
gy ailtatone and lignite 
no sample

cbnca siltatone and
clay s tone 

no sample

sandstone

-no



(continued) 
Hole n0 : MK-32 Map: Date

Elev Location Sec. Tract

State _____County: 

Drilled depth:

Measured' 

Remarks

Hole size Cored-

Recorded by: J. Spencer (Geologist) Recorded by- L. Smith

Lithology

400-405 sandstone 
405-410 
410-415 
415-420 gy sandy siltstone and 

sandstone

o 

a.

rS

Recording speed: 25 ft/min 

Gamma SP Res Density

*\>p ::-v -r: -'-: !^^=r:^

j^jH'n!:"! r!;:;;;!;;:;;^
r.fe^.r4.i;:,|;.;^
L-rt4:rL4r^ii7^tT^4trri--T4r^^ i > t 4 mil tmi U HTtTtUffl

Depth

CD
a>
u.

400-

410- 

420^

430-

440-

450-

460-

470-

480-

490-

300-

510-

520-

-

530-

540-

550-

560

570-

580-

590-

Meters

-130

.

-140

-150

-

-160

-

-170

-180

63



Hole no- MK-33 Map : Blue Buttes Date 9-23-77state . ND .County McKenzie

. 2488 ft Locat ion. T.151N, R.95W Sec 21 ^ Troct NW NW NW p r ii| e d depth- 400 ft 
Measured: 15 ft FWL t 84 ft FNL H ole size 4 3/4 in.Cored . No

Remarks- Logged through drill pipe, density rerun 0-40 ft

Recorded by- J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5
5-10
10M5
15-20
20-25
25-30
30-35

35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

brn sandstone and gravel 

It brn sandstone and gravel

gy silty clayatone and
lignite

lignite and gy clayatone 
sandy claystone and limonite 
lignite and gy clayatone 
brn-gy clayatone 
gn-gy claystone 
gy claystone
lignite and gy clayatone 
gn-gy silty clayatone

gy claystone

brn silty claystone 
lignite and gy claystone 
gy claystone and limestone 
gy claystone

silty gy claystone 
chert-bearing gn-gy clayatone 
gy clayatone

silty gy claystone 
clayey sandstone

gy sandy claystone 
gy silty claystone 
no sample

according speed : 
- lanima SP 

TC=3

20 ft/min Depth

--60



Hole no ^

Elev

Measured-

Remarks

(continued) 
MK-33 Map

Location

Date State-

Sec. T Tract

Hole size Cored-

County

Drilled depth--

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology
Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy claystone
lignite and gy clsystone
gy claystone

gy claystone and lignite
lignite snd gy clsystone
gy sandy clsystone
gy sandstone
gy sandy claystone
gy claystone

lignite
lignite and gy claystone
gy siltstone

sandstone
lignite and sllty claystone 
lignite and sandy clayatooe 
gy claystone

no sample 
clayey sandstone

no sample

gn sandstone

no sample 
clayey sandstone

no sample

200-, 

210- 

220- 

230-" 70 

240- 

250- 

260- nn

280-

290-

|300-

310-

--90

320- 

330-

350- 

360-

370- 

380- 

390-

100

-100

-no

-120

65



Hole no MK-34 Map: Charlson SW Date 10-4-77state ND Countv McKenzie

Elev 2242 ft Location T.153N, R.96W Sec

Measured^ 5 ft PEL ,1400 ft FSL Hole size

Remarks

13 , TractSE NE SE Drilled depth: 400 ft

4 3/4 in-Cored No

Recorded by J Spencer (Geologist) Recorded by L Smith

Lithology

iiecording speed: 20 ft/min
Gamrna SP lies i e/.?»4tv 

TC=4 2 mv/div. .5 n/div. T<>1
Depth

1Q cps/diy. ,5 Kcps/diy.

0-pO

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155

155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190

190-195 
195-200

no sample 
ox till

ox till and brn ailtatooe
brn silty sandstone
brn silty sandstone and lignite
no sanple
It-brn slltstonc and llBonite
gy claystone

It-brn siltstone

gy silty claystone and lignlta 
lignite and brn siltstone 
gy claystone and siltstone 
cbncs siltstone and lignite 
lignite and gy siltstone 
It-gy siltstone

sandy siltstone
It-gy clayey siltatone
gy siltstone
It-gy siltstone
no sample

gy claystone and silty
sandstone 

no sample

gy siltstone and lignite
dk-gy siltstone
cbncs sandy siltstone and

claystone
gy silty claystone and lignite 
gy sandy siltstone and 

claystone

-40

_-50

--60



(continued) 
Hole no: MK-34 Map:__

Elev. _ _....._ Location:

Date

Sec. __, Tract.

.State:________County:. 

Drilled depth:

Measured: ,

Remarks

Hole size  Cored

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording .speed 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275

275-280

280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355

335-360 
360-365 
365-370 
370-375

375-380

380-385 
385-390 
390-395 
395-400

gy sandy siltstone 
gy silty clsystone

gy silty clsystone and lincaton* 
gy silty clayatone

gy claystone
gy claystone and siltstone
gn-gy cbncs siltstone and lignite-^2:
dk-gy clayey siltstone
gy sandy claystone

gy silty sandstone

gy silty sandstone and cbncs
siltstone 

gy sandy claystone and cbncs
siltstone and lignite

gy sandy claystone and alltatone j-~ ~

silty claystone and siltstone
gy silty claystone
brn siltstone
dk-gy siltstone
It-gy sandy ailtstone
gy siltstone

gy silty claystone
gy siltstone
gy sandstone
lignite
lignite and gy sandstone and
siltstone 

lignite 
lignite and gy clayaton*

gy silty sandstone and cbnc*
ailtstone 

gy sandy claystone and cbncs
si It stone

gy silty sandstone 
silty sandstone

200-1

210-

|220-

230- -70

240- 

250- 

260- 

270- 

280- 

290- 

1300- 

310-.

320-

330-

340-

350-

360-_

370-

380-

390-

 90

-100

110

-120



Hole no MK-35 Map Blue Buttes SE Dafe 9-ll-7gtate . ND

2320 ft Location T.150N, R.95W Sec J_, Tract SE SE SE
.County McKenzie

Drilled depth 340' ft

Measured 27 ft FEL , 6 ft FSL Hole size 5 1/8 in^ore d No

Remarks Water added while logging, second water level at 95 ft.

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50

50-55 
55-60 
60-65 
65-70 
70-75 
75-80 
80-85 
85-90

90-95
90-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175

175-180 
180-185 
185-190 
190-195 
195-200

iiecording speed: 20 ft/min
Gamma SF Res

TC=4 2 mv/div. .5 ft/diy.

10 cps/diy.

Density 
TC=1

Depth

gy sandstone and clay8tone
cbncs ox siltstone and 8and8ton*
ox siltstone and limonite
ox clayotone
ox alitstone
gy claystone
dk-gy siltstone
gy sandy siltstone
gy sandy siltstone
lignite and gy cbncs sandstone

and siltstone 
cbncs siltstone 
gy sandy siltstone and lignite 
lignite and It gn-gy clayaton* 
gy claystone 
gy clsystone and siltstone

calc sandstone and dk-gy
sandy siltstone 

gy siltstone and claystone

sandstone and cbncs siltstone
dk-gy sandy claystone
gy claystone
brn-gy siltstone
gy siltstone and claystone
gy sandstone

gy sandstone and calc zone 
calc aandstone 
no sample

gy sllty sandstone and »amt 
claystone

^"i:"1 . r;rui~ i "3 Tlr iTnttrt:;

-50

-60



Hole no: ^

Elev.:

Measured:

Remarks 1

(continued) 
^K-35 Map:

Location:

Date-

Sec.

Hole size :

State-

. Tract

Cored:

Countv :

Drilled depth:

Recorded by: J. Spencer (Geologist) Recorded by- L. Smith

Lithology Recording speed : 20 ft/min 

Gamma SP Res Density

Depth

200- 

210- 

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300- 

310-

320- 

330- 

340- 

350- 

360-

370- 

380- 

390- 

^00-

200-205 
205-210 
210-215 
215-220

220-225 
225-230 
230-235

235-240 
240-245 
245-250 
250-255 
255-260

260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340

gy silty sandstone
gy silty sandstone and lignite
lignite
lignite and gy sandy claystone

and cbncs slltstone 
lignite and gy silty sandstone 
cbncs silty sandatone 
cbncs silty sandstone and cbncs

zone
gy silty sandstone and claystone 
lignite silty sandstone 
lignite 
brn sandstone 
gn-gy sandy siltstone snd

cbncs frags 
gy siltstone 
silty sandstone 
silty sandstone and claystone 
no sample

gy silty sandstone

gy silty sandstone and claystone 
gy silty sandstone and siltstone

-70

-80

--90

HOO

-MO

-120

69



Map Figure 4 Ranch Dote 10-5-77stQte ND

Eiey.: 2452 ft Location: _T. 149N, R.95W 
Measured: 27 ^ ft FEL ,25 ft FSL Hole size

Remarks

_County- McKenzie

Sec. 28 .Tract SE SE SE Drilled depth: 600 ft 
3/4in. Cored- No

Recorded by J. Spencer (Geoiogist) Recorded by L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35

35-40 

40-45

45-50 
50-55 
55-60 
60-65 
65-70

70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115

115-120 
120-125 
125-130 
130-135 
135-140 
140-U5 
145-150 
150-155 
155-160 
160-165

165-170

170-175 
175-180 
180-185 
185-190

190-195 
190-200

ox mimliitone
ox sandstone and claystone

ox sandstone and calc zone 
ox sandy claystone 
gy sandy clayatone 
silty sandstone and ox

claystone 
allty sandstone and ox

claystone and limonlte 
dk silty claystone and

lignite
dk-gy claystone 
gy siltstone

gy sandy siltstone
gy snndy siltstone and cbncs

siltBtonc
gy sandy siltstone 
gy clayey sandstone 
gy silty sandstone 
gy sandy siltstone

gy clayey siltstone 
gy sandy siltstone

gy sandy siltstone and brn
siltstone and lignite 

gn-gy sandstone 
gy very fine sandstone 
gy claystone and lim««ton« « 
gy fine sandstone 
gy silty claystone

gy sandy siltstone

It-gy siltstone
cbncs siltstone and gn

claystone 
gn-gy sandstone snd gn

claystone

brn claystone
gy Bendy clsystons
cbncs siltstone and gn

siltstone
gy claystone and siltaton* 
gy silty clayston*

Kecording speed: 20 ft/min n .,
Gamma SP Res Density uePTn

TC=4 2 mv/div. .5 ft/div. TO1  TTT



(continued)
Hole no^ MK-36

E!ev

Measured-'

Remarks-

"> Map:

Location:

Date

Sec.

Hole size  

State-

. Tract

Cored

Countv :

Drilled depth'

Recorded by- J- Spencer (Geologist) Recorded by L Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res Density

Depth

200-1

210- 

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300-

310-

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320

320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370

370-375 
375-380 
380-385 
385-390 
390-395 
395-400

allty clayatone and lignite 
sllty clayatone 
It-gy siltstone

cbnca ailtstone

lignite and brn clayatone
gy ailtatone
gy fina aandatone

gy fine sandstone and lignite 
lignite and sandy clayatooe 
cbnca ailtatone 
gy fine aandatone 
gy aandy ailtatone 
gy sandstons

gy ailtstone end clayatona 
gy ailtstone 
gy ailtstone

gy alitstone
gy clayey cbnca «iltatone and

lignite
lignite and gy ailtstone 
gy ailtstone

gy ssndstone

gy siltstone
gy fine aandstone
gy siltstone
gy sandstone and clayatone and

lignite
cbnca ailtstone 
gy ailtatona 
no sample
gy ailtatone and lignite 
dk gy ailtatone 
limestone and gy aandy ailtatone V. 

___ ;I;;I:R
i . ..i-f.li^-i^^l^^L: .u;.:.:l 
1 ^ l-(-^u]nn]^-uj-_rii:|

71

-70

-80

--90

320- 

330- 

540- 

350- 

360-

370- 

380-

400J

-100

-110

-120



Hole'no MK~ 36 

Elev

(continued)
__ Map'

Location

Date

Sec Tract

State- .County : 

Drilled depth:

Measured ,

Remarks

Hole size Cored-

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

SSjtErFnin jf: I"--! -VrtEHrrHHEr^n^zi' <r    II /^r^r^i
 ^Tl".. . L >  :  I .77 r . .r:-:!

U ,-^I.TI .rut- . r -fcjL..-^-. (_* i .-ifj *^i_,. i_i,.,..-. 1 ^. -. i *«- ^^* fc .^-1_ ._^_t^  ... i

400-405 
405-410 
410-415

415-420 
420-425 
425-430 
430-435 
435-440 
440-445 
445-450 
450-455

455-460 
460-465 
465-470 
470-475 
475-480 
480-485 
485-490 
490-495 
495-500 
500-505 
505-510 
510-515 
515-520 
520-525 
525-530 
530-535 
535-540 
540-545 
545-550 
550-555 
555-560 
560-565 
565-570 
570-575 
575-580 
580-585 
585-590 
590-595 
595-600

limestone and gy clayatona 
lignite and claystone 
gy siltstone and cbncs

siltstone
gy sandy siltston* and llgnit* 
gy sandy siltston*

gy fine sandstone
lt-gy claystone
gy siltstone and cbncs

siltstone 
no sample

gy sandstone
cbncs sandy siltstone
gy fine sandstone
lignite and gy sandy siltston*

cbncs siltstone 
gy siltstone 
n6 sample

gy fine sandstone 
gy sandy siltstone

no sample
gy fine sandstone
gy siltstone
gy fine sandstone
lignite
no sample

gy siltstone

no sample
dk-gn-gy siltstone
gy sandstone
gy siltston* and clayston*

-170

-IOU

72



Hole no MK-37 Mop: Keene Date 9-2Q-77state- ND Countv : McKenzie

Elev 2456 'ft Location   T. 152N. .R.96W. Sec 17 T TractSE SE SE Drilled depth: 400 ft 

Measured 10 ft FEL ^123 ft FSL Hole size 51/8 -in, Cored

Remarks 1st log run through drill pipe 0-388 ft; 2nd log run 0-303 ft, (see page 75)

Recorded bv J Spencer (Geologist) Recorded bv : L Smith_____________________________

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105

105-110 
110-115

115-120 
120-125

125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175

175-180 
180-185 
185-190 
190-195 
195-200

till

ox sandstone

no sample

gy sandy slltstone and lignite 
lignite snd cbncs si Itstons 
gn-gy claystone and ailtstone 
gy clayey siltstone 
gy sandstone snd clayey 

siltstone

gy very fine sandstone and
claystone

cbncs siltstone and claystone 
lignite and cbncs siltstone

and sandstone

gy cbncs sandy siltstone

cbncs sandy siltstone
gy fine sandstone
gy siltstone and sandstone
gy sandy siltstone
gy slltstohe and lignite
lignite and cbncs claystone
cbncs siltstone and brn-gy

siltstone
gy sandy ailtatone 
dk-gy cleyey ailtstone 
gy aendy siltatone

.(ecording speed: 20 ft/min
ilanima SP Res Density

TC=4 2 mv/div. .5 fl/div. TC=1

Depth

--60



(continued)
Hole no- MK-37 Map-

Eiev Location -

Measured'

Remarks 1st log run.

Date

Sec

Hole size

State-

. Tract

Cored

County

Drilled depth

Recorded by- J- Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340

340-345 
345-350 
350-355 
355-360 
360-365

365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandy silts tone

no sample 
gy siltstone

cbncs siltstona and gy sandstone
gy sandstone
gy sandstone and siltstona
gy sandstone

gy sandstone and siltstone 
gy silty sandstone

gy silty sandstone

gy silty sandstone and lignite 
gy silty sandstone

sandstone and cbncs siltstone
sandstone snd gy siltstone
gy sandstone and cbncs siltstone

and gy claystone 
gy silty sandstone

gy sandstone and siltstone and 
cbncs siltstone

gy silty sandstone

no sample
gy sandy silt*tone
gy cllty linestone

90

-100

-no

-120

74



Hole no: MK-37 Map Keene Date 9 " 20" 77 State- ND .County McKenzie

Elev 2456 ft Locat i on T.152N., R.96W. Sec 17 . Tract SE SE SE Dri |, ed depth 40Q-ft 

Measured . 10 ft FEL . 123 ft FSI Hole size 5 1/8 j-ruCored No________________ 

Remar'ks 2nd log run 0-303 ft._________________________________________ 

Recorded by J- Spencer (Geologist) Recorded by L Smith_________________________________

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105

105-110 
110-115

115-120 
120-125

125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175

175-180 
180-185 
185-190 
190-195 
195-200

till

ox sandston*

no sample

gy sandy siltstone and lignits 
lignite and cbnca siltstone 
gn-gy claystone and siltstone 
gy clayey siltstone 
gy sandstone and clayey 

siltstone

gy very fine sandstone and
claystone

cbncs siltstone and claystone 
lignite and cbncs siltstone

and sandstone

gy cbncs sandy siltstone

cbncs sandy siltstone
gy fine sandstone
gy siltstone and sandstone
gy sandy siltstone
gy siltstone and lignite
lignite and cbncs claystone
cbncs ailtstone and brn-gy

siltstone
gy sandy »iltstone 
dk-gy clayey eiItstone 
gy sandy siltstone

recording speed: 20 ft/min
Jamma SP Res Density

TC=4 2 mv/div. .5 ft/div. TC=1

Depth

--60



(continued)
Hole no MK-37 Map- Date

Elev.

Measured:

Location Sec. Tract

State _____County : . 

Drilled depth:.

Hole size: Cored-

Remarks: 2nd log run.____________________________

Recorded by: J. Spencer (Geologist) Recorded bv L. Smith

Recording speed: 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300

cbncs siltstona and gy BandsCoo* 
gy sandston*
gy sandstona and slltatoo* ' . 
gy sandatona

gy aandstona and eiltetone 
gy illty sandstone

-no

-120



Hole 

Elev. :

MK-38 Map: Date State- ND

Location: Sec. __, Tract.

_County:. 

Drilled depth:

Measured:________,_ 

Remarks: Not drilled.

Hole size Cored:

Recorded by : J- Spencer (Geologist) Recorded bv L. Smith

Lithology
o> 
o

Q.

O)

Recording speed: 

Gamma SP Res Density

Depth

n>
<v
u.

0- 

10-

20-

30-

40-

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

200-

in
0)

^3 
5

r°

-10

-

-20

-

-30

-40

-50

-60

77



Hole no-- Map Blue Buttes Date ND .County McKenzie

Elev 2440-ft Location T.152 N.,R.95 W.sec. 20 ? Tract NE SE SE Drilled depth 

Measured 222 ft FEL, 1056 ft FSL Hole size 5 1/8 in. Cored No_______________

Remarks Logged through drill pipe, gamma rerun 0-211 ft.__________________

Recorded by J Spencer (Geologist) Recorded by L Smith__________________

0-5
5-10
10-15
15-20
20-25
25-30

30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

Lithology

roed brn slltatone

brn silty claystone 
brn clayey slltstone 
brn sandy slltstone 
brn sandy slltstone and

gypsum
brn silty sandstone and lignite 
lignite and gy claystone 
cbncs claystone 
gy claystone 
lignite and claystone 
brn-gy silty claystone 
gy silty claystone 
gy claystone
gy claystone and lignite 
gy clayston«

gy silty claystone 
gy claystone

lignite and gy clayatone
lignite
lignite and brn-gy claystone
cbncs brn-gy claystone

gy to brn claystone
lignite
lignite and gy claystone
gy claystone
clayey sandstone

^cording speed: 20 ft/min
Gamma SP Res 

TC=3
Density Depth

-60



Hole no: MK~ 3<

Elev

Measured:

(continued)
* Map

Location -

i

Date State

Sec T Tract

Hole size Cored-

County

Drilled depth:

Remarks:

Recorded by- J. Spencer (Geologist) Recorded by L Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

lignite and gy silty claystone f^^. 
sllty gy claystone

gy slltstone 
brn slltstone 
no sample

gy clayey sandstone 
claystone and slltstone 
no sample

gy clayey sandstone 

gy slltstone

gy clayey slltstone

sllty claystone and lignite 

sllty claystone

brn slltstone
gy sllty claystone

gy clayey silts tone 
gy clayey sandstone 
gy slltstone 
gy ailty claystone

gy clayey slltstone 
gy «ilty claystone

-no

-120

79



Hole no Mop Johns°n's Corner Dote9-ll-77stote- ND . Co u n t y : JMtcKen zie_

Elev 24^7 ft Location- T.150N. ,R.96W. Sec _22_, Tract __NE_NE_S£ Drilled depth AGO ft

Measured 25 ft FEL .2400 ft FSL Hole size 5 1/8 in.Cored Yes 104.5 ft-117.0 ft 

Remarks __________________________________________________________ 
Recorded by J. Spencer (Geologist) Recorded by L. Smith_________________________ _

0-5

5-10

10-15 
15-20 
20-25 
25-30 
30-35 
35-40

40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105

105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

Lithology
according speed: 20 ft/min

SF Res Density 
TC=4 .2 mv/div. .5 n/div. TC=1

Depth

soil and ox slltstone and
sandstone 

It-brn slltstone and claystone
and lignite

yel-brn silty clayatone 
gy claystone 
gy sllty claystone 
bl-gy sllty claystone 
gy claystone 
brn sandstone and cbncs

alltstone and claystone 
cbncs slltstone and lignite 
dk-gy slltstone

dk-gy sandy slltstone
gy slltstone
gy sandy alltstone

gy slltstone
gy siltstone and lignite 
gy sandstone and claystone 
dk-gy slltstone and cbncs

frags
dk-gy slltstone and lignite 
lignite 
no sample
dk-brn-gy siltstone 
lignite and cbnca sandstone 
gy sandy siltstone

gy a 114stone
gy slltstone and lignite
gy sllty sandstone
gy sandstone
gy sllty sandstone
lignite
gy silty claystone

gy siltstone
brn-gy eiltstone
It-gy clayey siltstone .

0-T-O 

10- 

20-

30-
-10

40- 

50--

60-

--20 

70-

80-_

90- 

100-"30

110- 

120- 

I30-.

140- 

150-

170- 

I80--

--r/ 
200-

40

-50



(continued) 
Hole no MK-40 Map ___ Date

Elev Location Sec Tract

State _____County 

Drilled depth:

Measured- 

Remarks

Hole size Cored

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 gy siltstone
205-210 dk-gy-brn stltstone and gy 

	siltstone and lignite
210-215 ligntte and gy siltstone
215-220 gy siltstone
220-225 gy silty claystone
225-230 no sample
230-235 gy clayey siltstone
235-240 gy limestone
240-245 gy claystone
245-250 It-gy siltstone
250-255 gy siltstone and lignite
255-260 lignite and gy silty claystone
260-265 gy silty claystone
265-270 gy siltstone
270-275 gy claystone siltstone
275-280 lignite and gy silty claystone
280-285 gy siltstone
285-290 gn-gy siltstone
290-295 gy siltstone
295-300 gy silty claystone and limestone i_-_r
300-305 gy claystone and gy silty 

	claystone
305-310 "
310-315 no sample
315-320 gy siltstone
320-325 no sample
325-330 gy siltstone
330-335 "
335-340 It-gy siltstone and lignite
340-345 silty gy cbncs claystone
345-350 lt-gy-gn claystone and lignite
350-355 brn claystone and brn-gy

	siltstone
355-360 gy siltstone
360-365 lignite and gn-gy cbncs claystone
365-370 gy-gn claystone and gy siltetone
370-375 brn-gy claystone
375-380 gy claystone and gy cbnca

	claystone
380-385 gy claystone
385-390 gy claystone and gy siltstone
390-395 It-gn-gy claystone and eiltstone
395-400 gn and gy eiltstone

-no

-120

81



Hole no ; MK-41 Map; Croff Date 1Q"5 ~ 7 ^tQte- ND .County-. McKenzie

Eiey: 2362'ft Locotion'T. 149N, R. 96W Sec A , Tract NW SW SW Drilled depth: 500 ft 

Measured 60 ft FWL ,830 ft FSL Hole size 4 3/4 in. Cored- Yes_____84.5 -96.0 ft

Remarks________________________________________________________ 
Recorded bv J. Spencer (Geologist) Recorded by L Smith_________________________

Lithology

0-5
5-10
10-15
15-20
20-25

25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110

110-115 
115-120

120-125 
125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

topsail
ox silt-tone and till
ox till and lignite frag*
ox till and lignite
lignite and It-yel-brn

siltstone
It-yel-brn siltstone 
gy siltstone 
yel-brn sandy siltstone 
gy siltstone 
gy silty sandstone

gy cbncs clayey siltstone 
gy-gn siltstone 
gy ailtstone

lignite and gy siltstone 
marcasite and lignite 
gy sandy silts
dk-gy siltston 
dk-gy siltston

frags
gn-gy siltston 
dk-gy siltston

frags 
gy sandstone

and clayatone 
and lignite

and lignite

T .-jcordirie speed: 20 ft/min
Gamma SP Res

TC=4 2 mv/div. .5 fl/div.
Density 

TO1

Depth

10 cps/diy.

gy silty sandstone
gy silty sandstone and lignite
gy sandstone and lignite
gy sandstone
gy sandy siltstone
gy fine sandstone and lignite
lignite and gy-gn siltstone
gy-gn siltstone
gy silty claystone
gy silty clay*tone
lignite and gy silty claystone
lignite
lignite and gy silty sandstone
gy sand*tone



Hole no 

Elev:

MK- ĉontJred)
Map:

Location-

Date--

Sec. Tract

State- ____County: 

Drilled depth:

Measured: 

Remarks

Hole size Cored

Recorded by: J. Spencer (Geologist) Recorded by L. Smith

Lithology
Recording speed- 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290

290-295 
295-300

300-305 
305-310 
310-315 
315-320 
320-325 
J25-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandstone 
dk-brn-gy siltstone 
gy sandy siltstons 
gy fine sandstone 
dk-brn-gy siltstone

gy siltstone
gn siltstone and claystone
gy sandy siltstone

gn claystone and gy siltstone
gy siltstone and claystone
gy-gn siltstone
gy siltstone
gy cbncs sandy siltstone
gy silty claystone
dk-gy siltstone
cbncs siltstone and lignite

frags
gy fine sandstone 
gy fine sandstone and cbncs

frags
bl-gy sandstone and cbncs streaks 
gy sandstone

gy sandstone and limestone 
gy silty sandstone

gy sandstone
gy silty sandstone

gy sandy siltstone
gy »ilty sandstone and lignite
gy sandy siltstone
gy clayey silts tone
gy aandstone and lignite
gy sandstone and gn-gy siltstone

-120



(continued) 
Hole no: MK-41 Mop: Date State-

Location: Sec. Tract

.County: 

Drilled depth:

Measured

Remarks

Hole size ; Cored:

Recorded by: J. Spencer (Geologist) Recorded by L. Smith

Lithology

400-405 gy-gn sandy silts tone 
405-410 dk-gy clayey siltatone 
410-415 " 
415-420 dk-gy sandy siltstone 
420-425 " 
425-430 no sample 
430-435 gy sandy siltstone 
435-440 gy clayey fine sandstone 
440-445 gy-gn cbncs clayey siltstona 
445-450 no sample 
450-455 " 
455-460 cbncs siltstone and brn 

claystone 
460-465 no saople 
465-470 " 
470-475 dk-gy clayey siltstone 
475-480 It-gn claystone 
480-485 gy clayey siltstone 
485-490 gy cbncs sandstone 
490-495 gy fine sandstone 
495-500 dk-gy silty claystone

V

CT 
O

Q.

¥§

rrj

"rr^

Recording speed 20 ft/tnin 

Gamma SP Res
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O)
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u.

400- 

410- 

420- 

430- 

440- 

450- 

460- 

470- 

480- 

490- 

500-

510- 

520- 

530-i 

540- 

550- 

560- 

570- 

580- 

590- 

6OO-

Meters

-130

-140

-150

-160 

-IfU

 

-180

84



Hole no Map: Charlson Date 9-21-7%tate- ND .County McKenzie

2361 ft Location : T. 153N. ,R. 95W. Sec 14 , Tract SW SW SW Drilled depth 505 ft

Measured' 52 ft FWL ,36 ft FSL Hole size 5 1/8 in. Cored No __________________

Remarks 1st log run through drill pipe 0-505 ft; 2nd log run 0-185 ft. (see page 88) 

Recorded bv J. Spencer (Geologist) Recorded by L Smith ____________________________________

Lithology
Recording speed : 
Gamma SP 

TC=3

20 ft/min
Res Density

Depth

TO1

0-5 
5-10 
10-15 
15-20

20-25 
25-30 
30-35 
35-40

40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-75

75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

copsoll
ox silcstone
gy partially ox sllcstone
gy claystone and siItstone and

lignite
cbncs siltstone and lignite 
brn claystone 
gy silty claystone 
gy silty claystone and lignite ^.-J

frags
bl-gy claystone 
gy sandy siltstone 
dk-gy siltstone 
gy siltstone

gy-brn silty claystons 
brn-claystone and cbncs

siltstone 
gy-brn siltstone 
dk-gy siltstone to lignite 
lignite and It-gy siltstone 
gy siltstone

gy cbncs siltstone

gy brn siltstone 
brn siltstone 
gy siltstone 
gy silty sandstone

no sample
gy silty sandstone
no sample
gy silty sandstone

gy silty sandstone and lignite
lignite
lignite and calc siltstone



(continued)
no :

ure< 

irks

rux H t- . .Map:

Location :
* :

   1st log run.

Date

Sec.

Hole size :

State-

. Tract

Cored-

County:

Drilled depth:Elev.-

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365* 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

brn sllty sandstone

lt-gy claystone 
gy siltstone

lignite and gy sandy slltstone 
gy sandy slltstone

gy silty sandstone

gy sandy siltstone
gy silty sandstone
lignite and brn sandy slltstone
lignite and brn sandy siltstone
brn silty sandstone

brn sandy slltstone and lignite 
lignite and sllty sandstone 
no sample

gy siltstone
brn sllty sandstone

no sample
gy claystone
brn silty sandstone
gy sandy slltstone

gn siltstone
lt-gy ssndy clsyatone
gy sandstone

no sample 
lignite 
no sample

-100

-no

-120



(continued) 
Hole no MK-42 Map:

Elev Location

Date_____State________County 

Sec.__ Tract_______ Drilled depth

Measured: , Hole size :

Remarks 1st log run.

Cored

Recorded by J. Spencer (Geologist) Recorded bv : L. Smith

Recording speed : 20 ft/min 

Gamma SP Res

400-405 gy silty sandstone and calc
siItstone 

405-410 It-gy-brn siltstone and gy
limestone

410-415 gn-gy sandstone 
415-420
420-425 gy sandatone 
425-430
430-435 gy clayay siltstone 
435-440 " 
,40-445 "
445-450 gy-brn sandy siltstone 
450-455 lignite 
455-460 " 
460-465 silty sandstone 
465-470 " 
470-475 no sample 
475-480 silty sandstone 
480-485 silty aandstone and lignits 
485-490 lignite and silty sandstone 
490-495 no aample 
495-500 silty sandstone 
500-505 gy-gn siltstone

-100



MK-42 CharlsonHole no MK-^Z Map ___________
E le V : 2361 ; ft Location T.153N., R.95W. Sec

Date 9-21- 77 State ND .County

Tract

Measured 52 ft FWI

SW SW Dril i e d depth- 

36 ft FSL Hole size 5 1/8 in, Cored No

McKenzie 

505'ft

Remarks- 2nd log run 0-185 ft

Recorded bv J. Spencer (Geologist) Recorded by L. Smith

Lithology

0-5 
5-10 
10-15 
15-20

20-25 
25-30 
30-35 
35-40

40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-75

75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

topsail
ox siltstone
gy partially ox siltstone
gy claystonc and siltstone and

lignite
cbncs siltstone and lignite 
brn claystone 
gy sllty claystone 
gy silty claystone and lignite

frags
bl-gy claystone 
gy sandy siltstone 
dk-gy siltstone 
gy siltstone

gy-brn silty claystone 
bm-claystone and cbncs

siltstone 
gy-brn siltstone 
dk-gy siltstone to lignite 
lignite and It-gy siltstone 
gy siltstone

gy cbncs siltstone

gy brn siltstone 
brn siltstone 
gy siltstone 
gy silty sandstone

no sample
gy silty sandstone
no sample
gy silty sandstone

gy sllty sandstone and lignite
lignite
lignite and calc siltstone

speed: 
SP

20 ft/min
Res Density

TC=3

10 cps/div.

Depth

-10

'-40

-50

--60



Map . _ Charlson SW Date 9-20-77Sfate . ND .County-Hole no -

Elev 2403 ft Location T.152N, R.96W Sec 11 , Tract NE NE NE Drilled depth

Measured^ 31 ft FEL , 347 ft FNL Hole size 5 1/8 in. Cored- No _______

McKenzie

440 ft

Remarks

Recorded by-J- Spencer (Geologist) Recorded by L Smith

0-5 
5-10

10-15 

15-20 

20-25

25-30 
30-35

35-40

40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105

105-110

110-115 
115-120 
120-125

125-130

130-135 
13S-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

Lithology

ox siltstone and topsoil
ox gn-gy siltstone and coarse

sandstone 
lignite and dk-olive-gy
siltstone 

dk-olive-gy siltstone and
cbncs streaks 

brn claystone and cbncs
siltstone and lignite frags 

brn siltstone 
yel-brn siltstone and

claystone 
It-brn silty clayston* and

lignite
lignite and gy siltstone 
brn claystone 
brn siltstone 
gy clayey siltstone 
no sample

gy cbncs siltstone 
gy silty claystone 
no sample

silty sandstone and gy
claystone 

It-brn claystone and silty
sandstone 

lignite
cbnca siltstone 
cbncs siltatone and calc

sandstone 
calc sandstone and gy very

fine sandstone 
gy very fine sandstone 
gy ailtBtone
gy siltBtone and lignite 
lignite and cbncs siltstone 
brn claystone 
gy siltstone 
gy siltstone
gy siltstone and sandstone 
gy siltstone
It-gy claystone and siltstone 
gy sandy siltstone 
gy siltstone 
gy claystone 
It-gy claystone

According speed! 20 ft/min
J:urjna Sp  >'> >« Density

TC=4 2 mv/div. .5 8/div. TC=1

Depth

40

-50



Hole no: MK-43

Elev.;

Measured:

Remarks

(continued) 
Map

Location-

Date

Sec.

Hole size :

State-

. Tract

Cored

Countv :

Drilled depth:

Recorded by: J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225

225-230 
230-235 
235-240 
240-M5 
245-250

250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335

335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395

395-400

cbncs sandy siltstona

cbncs sandstone 
cbncs sandy siltstone 
cbncs sandy siltstone and

lignite frags 
no sample 
lignite
lignite and gy cbnca sandstone 
gy sandstone 
brn sllty sandstone and

claystone
gy clayey siltstone 
gy claystone and siltstone 
gy siltstone and cbncs frags 
gy-gn siltstone 
gy clayey siltstone

gy-gn alltstone
dk-gy siltstone
gy-gn siltstone and claystone
gy siltstone
gy silty sandstone

gy sllty lignite
lignite
gy-gn clayey siltstone
gy-brn claystone
gy-brn claystone and gy

claystone
It-brn and gy sllty clayatone 
It-gy ailtstone 
gy sandy siltstone 
cbncs siltstone 
gy sandy siltstone 
cbnca siltstone

gy clayey alltstone
gy siltstone and lignite
gy slltatone and lignite

frags 
gy alltstone and cbnca frags

200-,

210- 

£20- 

230-

40- 

250- 

260- 

270- 

280- 

290-

-70

-80

--90

300-

310-_

320- 

330-

340- 

350- 

360-

370- 

380- 

390- 

400-

-100

-no



(continued)

Elev :

no : MK-4J Map:

Location:

ured : ,

Date

Sec. T Tract

Hole size:

State:

Cored

Countv :

Drilled depth:

irks :

rded by J Spencer (Geologist) Recorded bv : L. Smith

Lithology

405-410 "
410-415 
415-420 "
420-425 "
425-430 " 
430-435 
435-440 "

en 
O

a.

Recording speed 20 ft/min 

Gamma SP Res

;   , "~

'

:'_. .

* -   _4

^

m^^.^.
 .-}-. :

 

yrjr. . --prr

li Un::]

c~ i..rr
j&^:A -^
"31  i : ' \ ' ' 

 "  " " \ ' : /

^"1:

.m&F-
i?r ;^|?Ep;

,

*» 

_; 1

- 

 

«;

«

'.^   -

)

k  

-":::

.1 jl

,.^."-

trr^-. 

 »tt-»

i -Jr-.

j Eir -..£

jirrJE^
I Ti.t.. "i^

Uk:

.:=&-
*. -j i   -*..

th

Density

:Iz££=
'±±r

I. T

  i. -j-

M^-4
-UX

ttt*'"

_!!i"t'I.

^"fr.

tiii
Ttir
-^
~T~L~

:-rf^
".^^^.J _ t_ ^

rZf
iM±

 ti"

:i
*!7t

1 i 1,1

1_J  

ritt1
 -it 

ill]

31
-t4-l+

t±tf

Depth

O)
u_

Meters

400-

410-

420- 

430-

440-

450-

460-

470-

480-

490-

500-

510-

520-

-

530-

540-

550-

-

560-

570-

580-

590-

600-

-130

-140

-150

-

-I GO

-170

-180

91



Hole no: MK-44 Map Charlson Date 10-4-77state ND .County McKenzie

Elev 2282 ft Location T.153N, R.94W Sec. 31 , Tract SE SE SE Drilled depth: 400 ft 

Measured 53 ft FEL 25 ft FSL Hole size 4 3/4 in^ored No

Remarks Logged through drill pipe, density rerun 0-62 ft.
Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35

35-40 

40-45

45-50 
50-55

55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150

150-155 
155-160

160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

road fill
ox gy siltstone
ox claystone and siltstone
gy silty claystone
lignite and It-gy claystone
It-gy claystone
weathered lignite and brn sandy

claystone
It-yel-gy siltstone and 
claystone 
It-brn silty sandstone and

claystone
bl-gy and ox siltstone 
lignite and gy and ox sandy

siltstone
lignite and gy siltstone 
cbncs siltstone 
gy clayey siltstone and lignite

It-gy clayey siltstone 
gy siltstone 
no sample

lignite

gy siltstone 
no sample 
gy siltstone

no sample
dk-gy sandy siltstone 
dk-gy sandy siltstone snd 

lignite

yel very fine sand and gy
claystone 

lignite 
no sample 
gy sandstone 
no sample 
dk-gy siltstone 
dk-gy siltstone and limestone 
dk-gy sandy siltstone 
gy sandy siltstone

according speed :
SP 

TC=4

20 ft/min
Res Density

TC=1
Depth



Hole no :

Eiev:

(continued)
MK  44 i,   Map :

Location:

C

Sec

Date- State-

Tract

_____County: 

Drilled depth:

Measured: 

Remarks

Hole size Cored-

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology

200-205 gy clayey sandstone 
205-210 
210-215 gy sandstone 
215-220 no sample 
220-225 " 
225-230 gy fine clayey sandstone 
230-235 
235-240 gy sandstone 
240-245 " 
245-250 gy sandy siltstone and lignite 
250-255 lignite 
255-260 brn-gy claystone 
260-265 gy claystone and siltstone 
265-270 no sample 
270-275 gy siltstone and claystone 
275-280 It-gn-gy siltstone 
280-285 brn-gy siltstone 
285-290 dk-gy clsyey siltatone
290-295 gy siltstone 
295-300 dk-gy claystone
300-305 gy sandstone 
305-310 gy sandstone and lignite 
310-315 gy siltstone and lignite 
315-320 It-brn-gy claystone and gy 

siltstone 
320-325 lignite and gy sandy siltstone 
325-330 bl-gy siltstone 
330-335 gy siltstone 
335-340 cbncs clsy stone and lignite 
340-345 lignite and cbncs siltstone 
345-350 cbncs siltstone 
350-355 no sample 
355-360 " 
360-365 " 
365-370 
370-375 gy sandstone 
375-380 no sample 
380-385 " 
385-390 
390-395 " 
395-400

en 
O

a.

i

Recording speed 20 ft/min 

Gamma SP Res
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a> 
a>
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200- 

210- 

220- 
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240- 

250-
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290- 
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360-
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Hole no Map Keene Date 9-lA-77sta te. County McKenzie

Eie v . 2365'ft Location T. 15IN. , R.96W. Sec. 2_. TractNE NE NE Drilled depth: _49Q-ft

Measured 35 ft FEL , 27 ft FNL Hole size 5 1/8 in. Cored Yes 14.0-23.6 ft. 53.0-64.0 ft 

Remarks 1st log run 0-312' ft, 2nd log run through drill pipe, (see page 95)______________

Recorded bv J- Spencer (Geologist) Recorded by L. Smith______________________________

Lithology

0-5 
5-10 
10-15 
15-20

20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65

65-70 
70-75 
75-80 
80-85 
85-90 
90-95

95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

soil and ox silty claystone 
ox siItstone and claystone 
ox silty claystone 
cbncs slltstone and brn

claystone and lignite 
lignite
lignite snd gy-brn claystone 
dk-gy siltstone 
gy siltstone

gy siltstone and limestone
gy claystone and lignite
lignite
lignite and brn-gy claystone

and siltstone 
dk-gy siltstone 
gy claystone
gn-brn siltstone and lignite 
lignite and gy clayttone 
gy siltstone 
dk gy siltstone and cbncs

siltstone
gy silty sandstone 
gy sandy  iltstone 
gy silty sandstone

no sample
gy eilty sandstone

gy sandstone
gy silty sandstone

Recording speed: 20 ft/min
SP Res 

2 mv/div. .5 fi/div.
banana 

TC=4

10 cps/div,

Density 
TC=1

.3 Kcps/div.

Depth

tl'1'MJ! :T tt-'i '.'.'.'1.11L'. f~^ " " i - - v*'. n ::::_  ..; ;.' OyO

10- 

20-

30- 
-10

40- 

50--

60-

--20 
70-

80-_ 

90- 

.nn -30

-40

160-

170-

180-

190-

--60 
200-



Hole no MK" 45 Mop: Keene Dote 9 - 14- 77 Stote. _ County
McKenzie

Elev 2365 ft Location- T.151N. , R.96W. Sec 2 ? Tract NE NE NE Dri||ed dep th: 4 90 ft

Measured 35 ft FEL , 27 ft FNL Hole size 5 1/8 in.Cored- Yes 14.0-23.6 ft, 53.0-64.0 ft

Remarks 2nd log run 0-49.0 f t»,

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology

according speed;
SP 

TC=4

20 ft/min
Res Density

TC=1

0-5 
5-10 
10-15 
15-20

20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65

65-70 
70-75 
75-80 
80-85 
85-90 
90-95

95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

soil and ox silty claystone 
ox siltstone and claystone 
ox silty claystone 
cbncs siltstone and brn

claystone and lignite 
lignite
lignite and gy-brn claystone 
dk gy siltstone 
gy siltstone

gy siltstone and limestone
gy claystone and lignite
lignite
lignite and brn-gy claystone

and siltstone 
dk gy siltstone 
gy claystone
gn-brn siltstone and lignite 
lignite and gy claystone 
gy siltstone 
dk gy siltstone and cbncs

siltstone
gy silty landstone 
gy sandy siltstone 
gy silty landitone

no   ample
gy silty landitone

gy sandstone
gy iilty sandstone

Depth

O-rO

10-

20-

30-
-10

40- 

50- 

60-

--20

70-

80-

100- 

110- 

120-

no-

140-

150-

160- 

170- 

180-

190- 

1200-

-30

-40

-50

--60



(continued) 
Hole no: MK-45 Map:__ Date- State-

Elev : Location: Sec.__, Tract.

____County : 

Drilled depth:,

Measured Hole size Cored

Remarks: 1st log run.

Recorded by: J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res Density

Depth

200-205 no 
205-210 gy 
210-215 gy 
215-220 
220-225 gy

225-230 
230-235 
235-240 gy

 ample , lignite
silty sandstone and claystone
silty sandstone

sandatona and cbncs silts tone 
and lignite

silty sandsterne and lignite 
fraga

r-53

240-245
245-250 "
250-255 gy sandstone
255-260 "
260-265 "
265-270
270-275 gy sandstone and lignite fraga
275-280
280-285 "
285-290 gy sandstone
290-295 "
295-300 gy sandstone
300-305 gy ssndstone
305-310

20O-J 

210- 

220- 

230- 

240
 

250

-70

26CM-80

280- 

290-

--90

300-

310-.

320-

330- 

340- 

350- 

1360-

370-

380-

390-

J400-

-100

-no

-120

96



(continued)
Hole no : MK-45 MQD :

Elev- Location:

Measured: ,

Date

Sec.

Hole size :

State-

. Tract

Cored

Countv :

Drilled depth:

Remarks: 2nd log run.

Recorded bv J. Spencer (Geologist) Recorded by_L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-,
200-205 
205-210 
210-215 
215-220 
220-225

225-230 
230-235 
235-240

240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
,320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

no sample
gy silty sandstone and claystone
gy silty sandstone

gy sandstone and cbncs siltstone 
and lignite

gy silty sandstone and lignite 
frags

gy sandstone

gy sandstone and lignite frags

gy sandstone

gy sandstone 
gy sandstone

cbncs siltstone and gy ssndstone

gy sandy siltstone
gy-gn silty claystone
gy sandy siltstone and lignite

gy-gn sandstone
gy cbncs siltstone
gy sandy siltstone and lignite
gy sandy siltstone
silty sandstone

cbncs siltstone

210- 

220- 

230- 

240- 

250-

260- ~80

270-

280-

290-

--90

1300- 

310- _

320-

330- 

340- 

350- 

360-.

370- 

380-

-100

110

-120



(continued)
Hole no : 

Elev.:

Date

Location Sec. Tract

State- _____County : 

Drilled depth:

Measured'________,_ 

Remarks 2nd log run.

Hole size ; Cored-

Recorded bv- J Spencer (Geoloqist) Recorded by- L. Smith

Lithology

400-405 calc siltstone 
405-410 brn silty sandstone 
410-415 
415-420 gy cbncs sandstone 
420-425 gy cbncs silty claystone 
425-430 dk-gn-gy siltstone 
430-435 gy-gn sandstone 
435-440 gy sandstone 
440-445 gy claystone 
445-450 brn cbncs silty claystons 
450-455 gy sandstone 
455-460 gy sandstone and gy claystone 
460-465 gy silty sendstone 
465-470 gy clsyey siltstone 
470-475 cbncs siltstone 
475-480 gy siltstone 
480-485 
485-490 no sanpls

o> 
o

Q.

". "^

'&&

Recording 

Gamma

speed: 20 ft/min 

SP Res Density
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a>
<D

u_

400-

410- 

420-

430- 

440- 

45(~>- 

460- 

470- 

480- 

490- 

500-

510- 

520- 

530- 

540- 

550- 

560- 

570-

_

580- 

600-

Meters

-130

- ; 4Q

 

-150 

-'60 

-170 

-IRQ
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Hole no MK-46 Mop Johnson's Corner Date 9-13-77State : ND Countv : McKenzie

Measured 

Remarks

2542 ft Location :T.151N., R.96W. Sec . 35 ? Tract SE NE NE Drilled depth: 500 ft 

11 ft FEL 1100 ft FNL Hole size 5 1/8 in.Cored- No

Recorded by J. Spencer (Geologist) Recorded by ...L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55

55-60 
60-65 
65-70

70-75

75-80
80-85
85-90
90-95
95-100
100-105
105-110

110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165

165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

brn-gy claystone and siltstone 
tan-brn claystone 
dk-tan claystone

brn-tan sllty claystone 
gy claystone

tan-gy claystone and siItstone 
It-gy limey claystone and

si Itstone 
It-gy clayatone 
med-gy sllty claystone 
lignite and med-gy silty

claystone 
lignite and die-bra allty

claystone 
It-gy siltstone 
lignite
lignite and sllty clayatone 
sllty claystone 
br-gy allty claystone 
dk-gy clayey silts tone 
lignite and dk-gy-brn clayatone

and slltstone 
dk-brn siltstone 
no sample
med gy sllty claystone 
It-gy slltstone

med-gy slltstone 
med-gy clayey slltstone 
It-gy claystone and slltstonc

lignite and It-gy silty
claystone

It-gy silty claystone 
It-gy claystone 
lignite and It-gy claystone 
lignite
lignite and allty claystone 
dk-brn sllty claystone 
lignite

recording speed: 20 ft/min 
Gamma SP Res

TC=4 2 mv/div. .5 ft/div
Density 

TC=1
Depth



(continued) 
Hole no: MK-46 Map: Date State-

Elev.: Location .See.__, Tract.

_____County:. 

Drilled depth:.

Measured: 

Remarks:

Hole size: Cored:

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-AOO

raed-brn silty claystone 
med-gy claystone 
dk-brn-gy siIcy clayaCone

lignite and med-gy claystone 

no sample 

silty clayatone

brn silty claystone
lignite
lignite and red-brn claystone
lignite and brn clayey slltston<
lignite
dk-brn siltstone
dk-brn-gy siltstone
lignite and dk-brn-gy siltstone j~i_~"_r

dk-brn-gy slltstons 
med-dk-gy siltstone 
med-gy silty claystone

no sample 
med-gy siltstone

med-dk-gy siltstone 

med-dk-gy silty sandstone

lignite and gy siltstone
lignite and med gy siltstone
med-gy siltstone
lignite and med-gy siltstone
med-gy siltstone
 ed-gy silty claystone

med-gy siltstone

100



(continued)
no :

ured : 

irks :

MK-^fb MQD;

Location:

Date

Sec.

Hole size:

State:

, Tract

Cored

Countv :

Drilled depth--

Recorded by  J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed- 20 ft/min 

Gamma SP Res Density

Depth

400-405 
405-410 
410-415 
415-420 
420-425

425-430 
430-435 
435-440 
440-445

445-450 
450-455 
455-460 
460-465 
465-470 
470-475

475-480 
480-485 
485-490 
490-495 
495-500

 ed-gy siltstone rrf - 
lignite and med-gy siltstone    
ned-gy sandy siltstone

lignite and dk-brn-gy silty
claystone

dk-brn-gy silty clayatone 
dk-gy siltstone 
lignite and dk-gy siltatone 
lignite and aed-gy »ilty
sandstone 

no sample

dk-brn-gy »ilty sandstone 
gy silty sandstone 
lignite and gy silty

»and»tone 
gy titty tondtton* 
gy siltetoae 
no »a«ple 
gy siltstonc

JOO-i

410-

1420-

-130

440- 

450-

460--140 

470- 

480-

490--|50 

50O-

IT I f~\ 
*J I \J~~

520-
_-"GO

530-

40-_ 

550- 

560- 

570- 

580- 

1590- 

600-

-170

-180

101



County McKenzieHole no.__^I^l__ Map Blue Buttes SE Date J^l3-7State-__JL__
Elev 2350 ft Location T.151N., R.95W. Sec 35 , Tract NE NW NW Drilled depth 500 ft

Measured HOP ft FWL,78 ft FNL Hole size 4 3/4 in. Cored No_________________

Remarks 1st log run 0-486 ft^through drill pipe: 2nd log run 0-34 ft (see page 105) 

Recorded by J. Spencer (Geologist) Recorded bv L. Smith____________________________

0-5
5-10
10-15
15-20
20-25
25-30
30-35

35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

Lithology

ing speed: 20 ft/min
  lamina SP Res 

TC=4
Density

TC=1

no  ample 
brn landitone 
brn slltstone

brn sllty claystone end 
lignite

gy claystone and lignite 
gy to white clay*tone

gy claystone and llmonlte 
brn claystone

gy claystone

gy claystone and lignite 
lignite and brn claystone 
gy claystone

gy claystone and lignite 
lignite and gy claystone 
lignite and bl claystone 
bl claystone 
gy claystone

gy clayatone and lignite 
gy illty claystone

gy siltstone

Depth

_~50

--60

102



(continued) 
Hole no MK-47 Map ____ Date

Elev Location Sec. Tract

State- _____County: 

Drilled depth:

Measured Hole size Cored.

Remarks 1st log run

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280

280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy siltstone

gy siltstone and lignite

lignite
lignite and brn-gy claystone
clay8tone
no sample
siltstone
gy siltstone
no sample
lignite
lignite and gy silty

sandstone 
gy silty sandstone

It-gy clayey sandstone 
gy silty sandstone 
It-gn-gy clayey sand lit one

gy clayey sandstone 
gy silty sandstone

gy ssndstone
gy ssndstone and lignite
lignite
no sample
lignite
no sample

gy silty sandstone 

It-brn-gy sllty claystone

103



Hole no 

Elev.:

(continued)
_ Map : Date

Location: Sec. Tract

State ____County : 

Drilled depth:

Measured Hole size Cored

Remarks 1st log run

Recorded bv-J Spencer (Geologist) Recorded by L. Smith

Lithology

400-405 brn claystone and gy silty 
sandstone 

405-410 It-brn silty claystone 
410-415 It-brn clayey siltatone 
415-420 " 
420-425 It-brn-gy silty sandstone 
425-430 It-brn-gy siltstone 
430-A35 
435-440 " 
440-445 It-brn-gy silty claystone 
445-450 It-gn-gy silty claystone 
450-455 
455-460 " 
460-465 no sample 
465-470 " 
470-475 
475-480 " 
480-485 "

\
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Depth

oi
QJ
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400-

410- 

420- 

430- 
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460- 

47C- 

480- 

400- 

500- 

510- 
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530- 
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560- 
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600-
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Hole MK-47 Map: Blue Buttes SE Date 10-3-77State- ND County McKenzie

Elev- 2350 ft Location T. 151N. , R.95W. Sec. 35 T Tract NE NW NW_ Drilled depth; 500 ft 
Measured -HOP ft FWL 78 ft FNL Hole size -4 3/4 in. Cored _No ________________

Remarks 2nd log run °~ 34 ft -

Recorded bv    J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5 no sample 
5-10 brn sandstone 
10-15 brn slltstone 
15-20 " 
20-25 " 
25-30 " 
30-35 brn silty claystone and 

lignite

.

s

en 
O

Q.

CO

; : >: : . :

~^

  

recording speed: 20 ft/min
Jarnma SP Res Density 

TC=4

10 cps/diy.
; ; '<  :   \_-' ! ;  " " '"..! ''.''i j!T : ' ' :-.  i -''-\. -j-'-R" : fjf^v v :: ' :t!:

:i   ::--:j;: : .^ ;^ |:- : ;-; ' ; ; : ^ }^H^!- ^ ii-v ^gjfe -];:j^
.i:.''J : :  .' "J**"*. ^^ !...: ; - : . .J.LL: 1 !/^.;^' ^/*j ^^^-^^Ijll
|! :::: .: ' " ^T* ' ' : " : i ".'i.'" : , ; -    !-^ : -:: - :   : "-i -'  '  r '"' ;^3:

-..-.- .... JtE^         1       ' .-.,.. j . j . .... 4 j-'
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: :  :;.,: !. _; ...: : ,..-^:a^uu ̂ i[-|^ ^Ji^Sr-it^^l

Depth
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0- 

10- 

20-

40- 

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

_

170-

180-

190-

200-

Z
OJ

r°

-10

-20

-

-30

-40

-50

-60
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Hole no: MK-48 Map Charlson D ate -10-4-77 state- ND __County McKenzie 

Elev 2148 ft Location T.153N,, R.94W. Sec 2 ^ . Tract SE SE SE Drilled depth 300 : ft

Measured^ ft FEL 

Remarks

30 ft FSL Hole size 4 3/4 in. Cored No

Recorded by J Spencer (Geologist) Recorded by L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30

30-35 
35-40 
40-45 
45-50 
50-55

55-60 
60-65 
65-70 
70-75

75-80
80-85
85-90
90-95
95-100
100-105

105-110

110-115 
115-120 
120-125 
125-130

130-135 

135-140

140-145 
145-150

150-155

155-160 
160-165 
165-170

170-175

175-1 BO 
180-185 
185-190

190-195 

195-200

ox till

ox silty sandstone and
claystone 

ox «ilty sandstone

ox silty sandstone and
marcasite 

lignite and sandstone

lignite and claystone 
lignite and sandstone and

cbncs claystone 
lignite
lignite and gy claystone 
cbncs silty claystone 
gy claystone and siltstone 
gy clayey siltstone 
gy clayey siltstone and dk-gy

claystone 
silty sandstone and dk-gy

siltstone
dk-gy sandy siltstone 
gy silty sandstone 
clayey siltstone 
brn silty sandstone and
marcasite 

silty sandstone and gy
siltstone 

gn-gy silty claystone and
siltstone 

dk  gy siltstone 
gy siltstone and silty

sandstone 
gn-gy silty claystone and

limestone 
dk-gy siltstone 
gn-gy siltstone and lignite 
lignite and gy claystone
and marcasite 

lignite and gy clayatone
and sandstone 

gj drystaof «

gy silty clayston* and
silty sandstone 

It-gy siltstone and silty
sandstone

tf#few$*
»3P* 
»$*
s£*
'j»!*:

recording speed: 20 ft/min 
.lanima SP Res Density 

TC=4 2 mv/div. .5 fl/div. TC=1

Depth

10 cps/dlv, .5 Kcps/div.

fiO

106



Hole no: MK-48

Elev.:

Measured:

Remarks :

(continued)
Map:

Location-

Date-

Sec.

Hole size =

State-

. Tract

Cored:

Countv :

Drilled depth:

Recorded by: J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235

235-240 
240-245 
245-250 
250-255 
255-260

260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300

si Itstone and clayatone 
lt-gy clayatone and siltston* 
It gy siltston*

lt>-gy siltatone and lignite 
lignite and brn-gy ai Its tone 
dlc-gy clayaton* and clayey

ailtatone
gy clayey siltstone 
gy very fine sandstone 
gy sandy ailtstone 
dlc-gy ailtstone and lines tone 
marcasite and gy sandy

ailtston* 
lignite 
no sample 
gy clayatone 
dk-gy ailtston* 
gn-gy silty sandaton* 
gy sandy ailtstone

20CH

107



Hole no MK-49 Map- Blue Buttes Date 9-22-77State . ND __County McKenzie

2320 ft Location T.152N,R.95W Sec 34 t Tract SE SE SE Drilled depth: 320 ft
NoMeasured 222 ft PEL, 30 ft FSL Hole size 5 i/ 8 in -Cored

Remarks 1st log run 0-258 ft ,2nd log run through drill pipe 220-305 ft. (see page 110)

Recorded by- J. Spencer (Geologist) Recorded by L Smith__________________________________

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
B5-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
1BO-185

185-190 
190-195 
195-200

Lithology

20 ft/min
Res 

2 mv/div. .5 fi/div.
Density

TO1

Depth

brn slltstone

brn silty claystone
brn pebbly sandstone
brn siltstone
brn sandstone
brn clsyey slltstone

brn silty sandstone 
no sample

brn sandstone
brn sandstone and limestone
no sample

brn sandstone
brn clayey sandstone
brn sandstone
gy clayey siltstone
gy clsystone and lignite
lignite and gy claystone
gy limonitic claystone
gy claystone
gy claystone snd lignite
lignite
lignite and gy claystone
gy claystone

brn clnystone
gy silty claystone

lignite

no sample
gy claystone
gy silty ciaystone
gy silty claystone and

lignite
lignite and silty claystone 
bl-gy silty claystone 
gy silty claystone

--GO

108



Hole no _ 

Elev ___ 

Measured:

MK-49
(continued)
_ Map:___

Location:

Date State .

Sec. 

Hole size:

Tract

____County:. 

Drilled depth:.

Cored-

Remarks: 1st loe run

Recorded bv J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed 20 

Gamma SP Res Density

Depth

200-205 gy silty claystonc
205-210 gy claystone and line stone
210-215
215-220 gy sllty clayston*
220-225 gy slltstonn
225-230
230-235
235-240 sandstone
240-245 no sample
245-250 "
250-255 lignite

200-1 

210- 

£20-

230- 

240- 

250-

-70

260- -80

270-

280-

290- 

300- 

310- 

[320- 

330- 

340- 

350 

360- 

370- 

380- 

390- 

400-

--90

-100

-no

-120

109



Hole no:
(continued) 

MK-49 Map: Blue Buttes Dote 9-22-7£tate: ND .County: McKenzie
Eiey. 2320 ft Location^. 152N, R.95W Sec. 34 ? Tract SE SE SE Drilled depth: 320 ft

Measured:222 ft FEL , 30 ft FSL Hole size 5 1/8 in. Cored- NO 
Remarks: 2nd log run 22Q-3Q5 ft.

Recorded bv : J. Spencer (Geologist) Recorded bv L. Smith

Lithology
,>jcording speed: 
airana SP 

T03

20 ft/min
-. Res Density

Tc=1

Depth

200

210

220

230

240

250

260

70

280

290-

--90 

$00-

310-

220-225 gy siltstone
225-230 "
230-235
235-240 sandstone
240-245 no sample
245-250 "
250-255 lignite
255-260 no sample
260-265
265-270 lignite
270-275
275-280 lignite and gy silty

clsystone
280-285 gy silty claystone 
285-290
290-295 " 
295-300 " 
300-305
305-310 gy clayey siltstone 
310-315 
315-320 no staple

20-

30-

40-

50-

60

70-

RO-

90-

00-

-8U

00

110

120

110



Hole no: MK-50 Map: 

Elev : _______ Location;. 

Measured :

Date- State- ND County: McKenzie

Sec. __, Tract. Drilled depth:

Hole size Cored-

Remarks Not drilled.

Recorded by: J. Spencer (Geologist) Recorded by L Smith

Lithology

V

CP
o

Q.

in

Recording speed 

Gamma SP Res Density

 

Depth

ID 
<B

u_

0- 

10-

20-

30-

40-

50-

60-

-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

800-

I

r°

-10

-

-20

-

-30

-40

-50

-60

111



Hole no : Map: Keene______ Date 9-13" 77 State- ND County: McKenzie 

2343 ft Location:T.151N., R..96W. Sec . 8 . Tract SE SE SE Drilled depth: 340 ft

Measured 8 ft FEL , 61 ft FSL Hole size 5 1/8 in. Cored No

Remarks:

Recorded bv^J. Spencer (Geologist) Recorded by- L. Smith

0-5 
5-10 
10-15 
15-20

20-25 
25-30 
30-35 
35-40 
40-45 
45-50

50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115

115-120 
120-125

125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175

175-180 
180-185 
185-190

190-195 
195-200

Lithology

soil and ox sandstone 
ox sandstone and siltston* 
ox sandstone
ox sandstone and vesthered 

lignite

cbncs ailtstone 
cbncs siltstone and lignite 
brn-gy silestone and lignite 
gy silty clayscone 
lignite and gy silty
clsyatone

gy silcy clayston* 
gy siltstone 
no sample 
It-gy silcatone 
gy sandy siltstone 
gy clayey siltstone 
gy silcscone 
silCy sandstone

dk-gy ailtstone
gy clayey silcscone
gn-gy silCsCone and cbncs

frags
gy sandy silcacone 
It-brn-gy clayatone and
ailtstone

limestone and gy siltstone 
gy clayatone and limestone 
gy siltstone 
gn-gy clayatone 
gy sandstone 
gy clayey sandstone

gy sandy silcscone 
gy clayey siltstone 
cbncs siltstone and gy

clayscone 
It-gy sandy siltstone

It-gy sandy siltstone and
claystone 

gy siltscone 
gy sandy siltstone

.xeccrding speed: 20 ft/min
Guiana SP Res Density

TC=4 2 mv/div. .5 fi/div. TO1

Depth

112



(continued)
Hole no: MK-

Elev-

Measured:

'51 Map:

Location:

*

Date

Sec.

Hole size :

State-

. Tract

Cored-

County

Drilled depth:

Remarks 1

Recorded by: J. Spencer (Geologist) Recorded by L. Smith

Lithology
Recording speed: 20 ft/min 

Gamma SP Res

200-205 gy claystone and lignite
205-210 gy-brn silty claystone
210-215 cbncs claystone and gy

	claystone
215-220 gy silty claystone
220-225 gy claystone and sands ton*
225-230 gy siltstone and ligaita
20-235 gy claystone and lignite
235-240 gy siltatona
240-245 lignite and brn-gy siltstona
245-250 gy siltstona
250-255 brn siltstone and gy

	claystone
255-260 gy silty claystone
260-265 It-gy claystone
265-270 It-gy claystone and siltstona

	and sandstone 
270-275 gy siltstone 
275-280 gy sandy siltstone 
280-285 cbncs siltstone and gy sandy

	siltstone
285-290 gn-gy siltstona
290-295 sandy siltstone
295-300 gy silty claystone
300-305 gy sandy siltstone
305-310 "
310-315 gy claystone and silty

	sandstone
315-320 bm-gy silty clay stone
320-325 gy silty claystone
325-330 gy silty sandstone
330-335 gy limestone
335-340 dk-gy clayey siltstone

.'  V57

-100

no

-120

113



Hole no MK-52 Map Phillip Spring p a t e 10-10-7gtate ND .County McKenzie

2180 ft Location T.147N., R.105W.Sec. 24 .Tract SW SE SE Drilled depth 450 ft

Measured 950 ft FEL , 150 ft FSL Hole size 4 3/4 in.Cored 

Remarks Logged through drill pipe.

No

Recorded by- J- Spencer (Geologist) Recorded by L Smith

0-5
5-10
10-15
15-20
20-25
25-30

30-35 
35-40 
40-45

45-50 
50-55 
55-60 
60-65 
65-70

70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155

155-160

160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

Lithology

.iocording speed: 25 ft/min 
;-Lj;ima SP Res 

TC=2
Density 

TC=1

yel-brn silty sandstone

yel-brn silty sandstone and 
clinker

yel-brn silty sandstone 
yel-brn silty sandstone and

gy siltstone 
dk gy sandy siltstone 
It-gy clayey ailtatone 
gy silty sandstone 
silty ssndstone and lignite 
lignite and dk-gn-gy silty

claystone 
gy siltstone and claystone

gy silty claystone

no sample

gy siltstone
gy silty sandstone

no sample
lignite and brn-gy clayston*
gy clayatone
gy claystone and silty

claystone 
gy sandstone and clayey

siltstone

It-gy sandy siltstone 

It-gn-gy clsyey siltstone

Depth

40-

60-

90-

160

190-

--60

114



Hole no: m~ 52

Elev

Measured :

Remarks

(continued)
Mao

Location

Date

Sec.

Hole size

State

, Tract

Cored

Countv :

Drilled depth

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 25 ft/min 

Gamma SP Res

*""!'' t" J 1t"!""*"* 1T~* " f"**"*! "~~; '' "* *~!~t""""!"! *

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

lt>gy clayey siltstone 
It-gy clayey sandstone 
no sanple

gy clayey  lltstone 
no sample

gy sandy slltstone 

lignite

lignite and clayey slltstone 
gy clayey slltstone 
no sample

gy sandstone 
no sample

gy sandstone 

no sample

lignite 

no sample

gy limestone
gy limestone and gy sandy 

claystone



(continued)
Hole no MK-5Z Map Date State- Countv :

Elev Location Sec T Tract Drilled deptrv

Measured' , Hole size Cored:

Remarks

Recorded by J. Spencer (Geologist) Recorded bv L Smith

Lithology

400-405 no saaple 
405-410 " 
410-415 " 
415-420 " 
420-425 " 
425-430 " 
430-435 " 
435-440  ' 
440-445 " 
445-450 "

\

CT> 
O

Q.

Recording speed 25 ft/min 

Gamma SP Res Density

tfc^i. ,r±r:.l_^.r^«fr^I-+-     "111: f\j£_J~~i - -\-^* ~    ^-"l'^

£ ££-= =? ;^£p£-~  : ̂ -=^=4^1-^=: j--7j?--p.~ 'N -

Mt^tt"- -^ ": i^iH? ̂ = ~^£f S^-^jrrrl-pe^: t^^-" r^t^fj^j

i|I^Jv:r ^E~ l-.'-brrtrrrfe^-fe : rbr^-^ark^i^7 PTff -r :- : rfV: ^

If p:_2S^" ": :" :^ '""p:" r: ::r: ' "  ' ',' y r-'-'\ :r  {
4-tt -i U x    -?*^- 1 ' " i ' ; ; i '     ' I ''  '    '                 ;       ; - -;      j -  

! : :       i ' ~^jr~ ' ~f'   j    -i_i"~- --JjJjj-ijJ __ i_.-.^i    J'.::j : i ._.j^._-1    ! _]-.. 

^--^^  -^^^- ̂ 4±^^±^4_f-^    ̂ ._4__)r-fc! >

Depth

U.

_ _^

410- 

420- 

430-

440- 

450-

460- 

470-

 

480- 

490- 

500- 

510- 

520- 

530- 

540- 

550- 

560- 

570- 

580- 

590- 

600-

Meters

-130 

-140

_

-150 

-I6G 

-170 

-180

116



Hole no- Map Tepee Buttes Q_Q_77
Date State-

ND
.County

McKenzie

Elev- 2275 ft Location .T. 149N. , R.98W. Sec . 19 T Tract NE NE NE Drilled depth 

Measured 10 ft FEL , 8 ft FNL Hole size 5 1/8 in.Cored No

500 ft

Remarks Resistivity log interference from overhead power transmission lines 

Recorded by J. Spencer (Geologist) Recorded by L Smith____________________________

Lithology

according speed: 20 ft/min
Gainma SP Res Density

TC=A 1 mv/div. .5 fl/div. TO1

.3 Kcps/div.

0-5
5-10
10-15
15-20
20-25

25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

yel-gy claystone
med gy clsystone
It-gy claystone
It-gy to tan claystone
It-tan to le-gy claystone and

siltstone 
It-tan siltstone 
It-tan siltstone and sandstone 
It-tan siltstone 
It-brn-gy siltstone 
med-brn siltstone 
dk-brn silty sandstone 
fine dk-brn sandstone 
ned-brn siltstone 
dk-brn sandstone

med-brn siltstone
gy-brn siltstone and claystone
dk-brn sandstone

dk-brn silty sandstone 
med-brn silty sandstone 
dk-tan silty sandstone 
no sample

med-tan claystone and aileatone

no sample
med-tan claystone and si Itstone
med-brn sandstone
lignite and fine gravel
lignite and sandy siltstone
no sample

med-gy sandy siltstone 
no sample

gy sandstone
no sample
gy sandstone

Depth

0-rO

10-

 1C

90-

--40

140-

160-
-50

I80--

--60



Hole no 

Elev

(continued)
__ Map __

Location 1

Date State

Sec. Tract

_____County 

Drilled depth-

Measured 

Remarks

Hole size Cored

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gn-gy sandstone
gy-gn sandstone
med-gy siltstone and sandstone
lignite snd gy sandstone
gy silty sandstone
It-gy sandstone

gn-gy silty sandstone
gy siltstone
gy clay stone
gy siltstone
med-gy claystone and siltstone
lignite and med-gy claystone
It-gy claystone snd siltstone
It-gy siltstone
It-gy silty claystone
It-gy clsyey elltstone

med-gy claystone
med-gn-gy claystone and siltstone
gn-gy silty claystone

gy siltstone
gn-gy claystone and siltstone 
gy claystone and siltstone 
gy claystone

no sample

lignite and gy and tan sandstone 
lignite and gy siltstone

gy sandy siltstone

no sample 
yel-gy siltstone 
no sample 
gy siltston«

P, li-ir&ia >:

200,

210- 

220- 

230- 

240-

'sn-

-?(

260-
-H

200- 

1300-

--90

310-_

520-

330-

?4Q-

ttO

360-

vn-

380- 

V)C>- 

400-

118



Hole no : 1

Elev.:

Measured:

Remarks

(continued) 
^K-53 Map

Location

Date

Sec.

Hole size

State-

, Tract

Cored

Countv :

Drilled depth:

Recorded by : J. Spencer (Geologist) Recorded bv L. Smith

-170

-180

119



Hole no: MK-54 Map: Tepee Buttes' Dote 10-6-77stote: ND County McKenzie

2250 ft Locotion: T.149N., R.99W. $ec. 20 .Tract SE SE SE Drilled depth: 500ft
Measured^ HO ft 10 ft FSL Hole size: 4 3/4 in. Cored No

Remarks-. 

Recorded ^J- Spencer (Geologist) Recorded by L. Smith

Lithology

0-5
5-10
10-15

15-20 
20-25

25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
70-75 
75-80 
80-85

85-90
90-95
95-100
100-105
105-110
110-115

115-120 
120-125 
125-130 
130-135

135-140 
140-145 
145-150

150-155 
155-160

160-165 
165-170 
170-175 
175-180

180-185 
185-190 
190-195 
195-200

Recording speed: 20 ft/min 
  "'Onuna SF Res

TC=4 2 nrv/div. .5 fl/div.
Density 

TC=1

Depth

weathered fine sandstone 
weathered yel-slltstone 
weathered yel slltstone and

clsystone
cbncs slltstone and claystone 
cbncs claystone snd weathered

lignite
cbncs slltstone and gy claystone 
cbncs slltstone and gy slltstone 
brn-gy slltstone 
yel-brn slltstone 
yel-brn fine sandstone

fine sandstone and gy slltstone 
yel-brn sllty sandstone 
sllty sandstone and gy slltstone 
gy claystone and slltstone

gy clayey slltstone and cbncs
zones

gy slltstone 
gy sllty claystone 
silty clsystone and lignite 
lignite snd gy sllty claystone 
gy slltstone 
gy very fine sandstone and

slltstone 
gy fine sandstone

gy sandstone and slltstone 
gy sandstone and gy-brn sandy

slltstone
gy slltatone and cbncs claystone 
cbncs gy slltstone and claystone [3C~ HEE 
lignite and gy slltstone and

claystone
gy sandy slltstone 
gy slltatone and dk-gy sllty

claystone 
sllty claystone 
gn-gy fine sandstone 
gy fine sandstone 
gy sandy slltstone and fine

sandstone
gy fine sandstone and lignite 
gn-gy fine sandstone 
gy siltstone 
gy sandstone

10 cps/div, ,5 Kcps/div

^

-.-- p. I-. ,: rl-



(continued) 
Hole no MK-54 Map ___ Date State-

Elev Location Sec. fract

_____County: 

Drilled depth:

Measured 

Remarks

Hole size Cored-

Recorded by J. Spencer (Geologist) Recorded by L. Smith

Lithology

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235

235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325

325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandstone
gy sandstone and lignite
gy sandstone

no sample
gy sandstone
gy sandy slltstone and tan calc

siltstone 
gy sandstone
gy sandstone and lignite 
lignite and gn-gy sandstone 
no sample
It-gy sandy siltstone 
gy limestone and silty sandstone 
gy silty fine sandstone 
gy sandstone

gy siltstone
lignite end gy siltstone
gy ailty claystone
gy siltstone and silty lime8tone

dk-gy clayey siltstone 
gy sandy siltstone and lignite 
lignite and gy fine sandstone 
cbncs siltstone and gy silty

claystone
gy clayey sandstone 
bl-gy silty claystone 
gy sandy siltstone

dk-gy sandy siltstone
gy fine sandy siltstone
dk-gy sandy siltstone
dk-gy siltstone
sandy siltstone
clayey siltstone
dk-gy silty claystone
cbncs silty claystone and lignite
gy si Itatone and lignite
gy siltstone
brn siltstone and lignite

Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-1

210-

220-

230^
-70

240-

250- 

260-

270- 

280- 

290- 

300- 

310- 

320- 

330- 

340- 

350- 

360-

--90

370- 

380-

390 - 

400-

 100

-no
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Hole no- MK-55 Map Arnegard 2 SW DatelQ-7-77 State- ND____County McKenzie 

Eiev 2381'ft Location T. 149N,R.100W_ Sec 4 . Tract NW NW NW Drilled depth 500 ft 

Measured 295 ft FWL , 1A5 ft FNL Hole size 4 3/4 in. Cored NO________________

Remarks^amma log 238-0 ft traced from log through drill pipe.

Recorded bv J- Spencer (Geologist) Recorded by L. Smith

Lithology

0-5 
5-10 
10-15 
15-20

20-25 

25-30

30-35 
35-40 
40-45 
45-50 
50-55 
55-60

60-65 
65-70 
70-75

75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

Recording speed: 20 ft/min 
Gamma SP Res Density 

TC=4 2 mv/div. .5 ft/div. TC=1

Depth

topsail
soil and weathered lignite 
dk-gy sllty claystone 
weathered yel-brn sllty

claystone 
brn-gy claystone and sllty

claystone 
brn-gy clayey slltstone and

limestone
It-gy clayatona and slltstone 
It-gy-brn slltstone 
yel-brn sandy slltstone 
It-gy claystone and slltstone 
It-gy silts tone and claystone 
yel-brn sandy siltatone and

lignite
gy claystone and cbncs  iltstone 
It-gy-brn sllty claystone _ 
dk-gy claystone and slltstone £.~

and cbncs frags 
dk-gy clayey aiItatone 
gy sandy slltstone

dk-gy clayey slltstone
dk-gy claystone and lignite
dk-gy alltstone and cbncs frags r-~~- T
gy sandy silts tone
dk-gy clayey slltstone
dk-gy sandy slltatone
sandy slltstone
gy sandy alltstone
gy clayey very fine sandatone
gy sandy slltstone
gy aandy slltstone and limestone rL
gy sllty claystone
dk-gy clayey slltstone
gy slltatone

gy slltatone and bentonlte
gy slltstone
gy slltatone and lignite
cbnca slltatone
gy sandstone

10 cps/div. .5 Kcps/div.
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(continued) 
Hole no- MK-55 Map-___

Elev ___ ___ Location ___

Date

Sec. Tract

State- ______ County :

Drilled depth:.

Measured 

Remarks

Hole size Cored-

Recorded by J- Spencer (Geologist) Recorded by L. Smith

Lithology
Depth

Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295

295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandstone and lignite
gy sandy siltstone
gy siltstone and silty sandstone
gy sandstone
gy siltstone and lignite
lignite and gy cbncs siltstone
gy clayey siltstone
gy silty claystone
brn-gy siltstone and lignite
dk-gy siltstone
gy-brn sandy siltstone
gy siltstone
gy fine sandstone and cbncs fragf"
gy clayey sandstone
gy very fine sandy siltstone

dk-gy silty claystone
lignite and dk-gy silty clayston«~
gy sandy siltstone and silty >L_'

claystone
gy clayey siltstone 
gy siltstone
gy siltstone and bentonlte 
gy clayey siltstone 
siltstone and lignite 
lignite and gy silty claystone 
gy silty claystone 
gy siltstone and cbncs frags 
gy sandy siltstone

gy clayey sandstone
gy siltstone
gy clayey sandstone and lignite
lignite and cbncs siltstone
lignite and sandy siltstone
gy sandy siltstone
gy siltstone
sandy slltetone
no saaple

-120
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(continued) 
Hole no: MK-55 Map: Date

Elev. Location Sec. Tract

State _____County : . 

Drilled depth:_

Measured 

Remarks

Hole size Cored

Recorded by: J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res Density

Depth

400-405 gy sandy siltstone and claystone
405-410 no sample
410-415 "
415-420 gy sandy siltstone
420-425 no sample
425-430
430-435 lignite
435-440 "
440-445 "
445-450 no sample
450-455 lignite and cbncs sandstone ,

	and cleystone 
455-460 no sample 
460-465 no sample 

'465-470
470-475 brn-gy very fin* sandstoo*
475-480 gy siltstone
480-485 no sample
485-490 gy sandy  iltetoM
490-495 "
495-500 "

T 400-.

4IO-_ 

420- 

430- 

440- 

450-

460- 

470-

 

4RO- 

490- 

500-

-140

-150

310- 

520- 

530- 

540- 

550- 

560- 

570-

 

580- 

590- 

600-

 160

-180
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Hole no MK" 56 Map- Arnegard 1 SW__ Date 9-10-7%ta t e . ND 

Elev 2110 ft Location T.150N, R.98W

Measured 230 ft 500 ft FNL

___Sec 24 .TractNE NE NE Drilled depth     "5~JM in        
Hole size 5 1/8 in Cored No__________

County McKenzie 

400 ft

Remarks lst log run Q-235 ft(9-10-77), 2nd log run 275-380 ft through drill pipe(9-ll-77)

Recorded by-J Spencer (Geologist) Recorded by L Smith__________casing 0-133 ft.__________

Lithology

0-5 
5-10

10-15 
15-20 
20-25 
25-30

40-45 
45-50

56-55 
55-60 
60-65 
65-70 
70-75 
75-80 
80-85 
85-90 
90-95 
95-100

100-105 
105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

dk-red and tan sandstone 
dk-tan sandstone and cbncs 

frags

dk-tan ailty sandstone
gy clsyatone and siltatone
gy-brn claystone

sllty claystone and lignite 
lignite and brn-gy claystone 

and slltstone

bcn-gy claystone and ailtstone
no sample
med-tan and gy ailtstone
no sample

bra sandy siltstone

brn-gy sandstone and lignite 
gy silty sandstone and

lignite 
no sample

gy siltstone and lignite 
no sample

lignite 
no sample

gy sandstone 
no gample

gy ailtatone

Recording speed: 20 ft/min 
Gamma SP Res

TC=4 1 mv/div. .5 n/div.

10 cps/div.

Density 
TC=1

,3 Kcps/div.

)epth

10- 

20- 

3C- 

40- 

50--

60-

-20

70-

80-

9C-

 10

-30

120-

I30-_ 40 

140- 

150-

IGC- 

_-50

!/'(>- 

I80--
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(continued)

Elev.

no: MK-56

ured :

irks

Mao :

Location

Date

Sec.

Hole size:

State-

. Tract

Cored

County:

Drilled depth:

Recorded by-' J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230

230-235 
235-240 
240-245 
245-250 
250-255 
255-260

260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320

320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

200-,

gy slltstone 
It-gy siltstone

dk-gy calc shale 
dk-gy-gn siltstone 
med-gn-gy clsystone and 

siltstone

med-gy silty claystone 
It-gy silty claystone

It-gy silty claystone and
lignite 

no sample 
gy siltstone 
gy sandy siltstone

gy sandstone

gy aandy claystone 

med-gy fine sandstone

med-tan and gy sandstone 
and shale

roed-dk gy sandstone

dk-gy and tan sandstone 
tan and gy sandstone 
gy sandstone 
med-gy fine sandstone 
roed-dk gy sandstone 
med-gy and tan sandstone

gy sandstone
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ND .County McKenzieHole no: MK-57 Mop- Arnegard 2 SE D ate 9-7-77 stafe .

Elev:__J2_120_i£ Location: T.150N, R,99W Sec. 1 T Tract SE SE SE Drilled depth: 340 ft
Measured: 100 ft FEL t 32 ft FSL Ho!e size :_5_l/8_in,Cored: 

Remarks Logged through drill pipe, hole badly washed out

No

Recorded by: J. Spencer (Geologist) Recorded bv : L. Smith

Lithology

0-5

5-10
10-15
15-20
20-25
25-30

30-35 
35-40 
40-45

45-50

50-55 
55-60

60-65

65-70 
70-75 
75-80

80-85 
85-90 
90-95

95-100

100-105 
105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
135-140 
140-145

145-150

150-155 
155-160 
160-165 
165-170 
170-175 
175-180

180-185 
185-190 
190-195 
195-200

soil and ox sandstone and
clayey sandstone 

ox sandstons

ox sandstone with clayey 
stresks

ox sandstone snd clsystone
and fine gravel 

ox coarse sandstone and
fine gravel

ox sandstone and gravel and
brn sand 

ox fine sandstone with
claystone

ox sandstone and fine gravel 
lignite and ox cbncs sandy
clsystone 

ox sandstone

ox sandstone and cbncs
claystone 

ox sandstone and gy sandstone
and claystone

ox sandstone and brn claystone 
ox sandstone and gy claystone 
ox sandstone and gy slltstone

ox ssnd8tone and llmonlte 
ox sandstone and slltstone

brn clayey siltstone snd
sandstone 

gy slltstone and sandstone
and ox zones 

brn sandstone

brn sandstone and gy sandy
clsystone 

brn sandstone

no sample

.Recording speed: 
' Minima SP 

TC=3

20 ft/min
Res Density 

TC=1

Depth
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Hole no: MK-57 

Elev : _______ 

Measured:___

Remarks

(continued)
State

Location: Sec. __, Tract.

____County : 

Drilled depth:

Hole size Cored.

Recorded by- J. Spencer (Geologist) Recorded by: L. Smith

Recording speed: 20 ft/min 

Gamma SP Res

200-205 gy sandstone
205-210 gy sandstone and lignite
210-215 gy sandstone
215-220
220-225 "
225-230
230-235 med-coarse gy sandstone
235-240 gy sandstone
240-245 "
245-250 lignite
250-255 gy sandstone
255-260 "
260-265 "
265-270 "
270-275 "
275-280 "
280-285 "
285-290 "
290-295
295-300
300-305 "
305-310
310-315 "
315-320 "
320-325 "
325-330 "
330-335 "
335-340 "

-120

129



Hole no MK-58 Map Rawson Date 8-28-77State- ND

2228 ft

__County McKenzie 

Location-T.150N. R.101W Sec. 11 T TractSE SE SE Drilled depth 420'ft

NoMeasured 50 ft FEL ,30 ft FSL hole size 5 1/8 in. Cored ___________ 

Remarks Power line interference marked: p.l. on Res, and Density logs 

Recorded by- J- Spencer (Geologist) Recorded by L Smith________________

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170

170-175 
175-180 
180-185 
185-190 
190-195 
195-200

soil and brn sandstone
brn sandy siltstone
ox clayey siltstone
brn clayey siltstone
gn-brn siltstone and sandstone
gy clays tone and lignite
brn claystone
brn siltstone and gy claystone
gy silty claystone
gy sandstone
gy siltstone
bl-gy alltstone
bl-gy claystone and slltstone
gy slltstone and claystone
lignite and gy claystone
bl-gy claystone
bl clayBtone
bl-gy claystone
gy claystone and siltatone
gy claystone and fine sandaton*
lignite and gy aandatone
gy claystone
gy silty claystone
calc aandstone
brn-gy clayey aandatone

lignite and clayey aandatone 
gy sandstone

gy sandatone and calc sandstone 
gy silty sandaton* and cbncs

siltstone 
It-gy siltstone 
gy sandatone and claystone 
gy sandstone 
gy sandy siltatone 
gy sandatone

(ocording speed: 20 ft/min 
 jemima SP Res Density 

TC=4 1 mv/div. .5 fl/div. TC=1

10 cps/div, '3 Kcps/div
I  -.  j.'l^i.L^j ^ __ I__U|- :i -t __ I -

Depth

0-rO

10 

20-

60-

--20 

70-

80-_ 

90-

-30100-

120-

!30-_ 40 

140- 

150-

IGP- 
_-50

170- 

I80--

190-

--60 
ROO-

130



Hole no- MK-58

Elev.:

Measured :

Remarks:

(continued) 
Mao

Location:

Date

Sec.

Hole size:

State:

. Tract

Cored-

County:

Drilled depth:

Recorded by-J- Spencer (Geologist) Recorded by- L. Smith

Lithology Recording speed 20 ft/min

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340

340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandstone
lignite and brn-gy sllty sandstone;
gy siltatone and sandstone i
gy sandstone I
cones si Itstone and claystone
gy silty sandstone
It-gy siltstone and bentonite
gy siltstone and silty limes ton* 1  _"!.

gy silty limestone
gy siltstone and shell
gy siltstone

gy siltstone and lignite
gy siltstone
gy sandy siltstone and lignite
lignite and gy sandstone
gy sandstone and cbncs frage
gy siltstone

gy fine sandstone 
gy sandstone 
gn-gy sandstone 
gy siltstone

It-gy sandstone

brn cbncs siltstone and lineston
and lignite 

cbncs siltstone 
cbncs siltatone and sandstone 
gy siltstone and cbncs fraga

gy sandstone
gy cbncs siltetone and liaeatone
gy limestone

gy sandstone and cbncs siltstone 
gy siltstone 
gy sandstone

-100

-no

-120
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(continued) 
Hole no: MK-58 Mop: Date-

Elev Location Sec. Tract

State; ____.County-' 

Drilled depth-

Measured: 

Remarks

Hole size : Cored:

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology

400-405 Kf s«ndston« 
405-410 " 
410-415 " 
415-420 "

'

\

CT 
O

Q. 

O)

$$$

Recording speed: 20 ft/min 

Gamma SP Res Density

-t-j-- ; ;-- -H- 'C^Ur^'l^'t ''^ - j -~ ~- -   l     - - -"^-j:_^_!^;rrfa±: t^J! .:".j."::;hh :t"I| :::!:.;
^i».rTi;j^^*^«Itt-. -:,:.:- rrr j ^n Trrr-rfft^rJ*-" " \[^**»>^r!:-..-i..^ T":. ^

:j:^:HJ!7^1^Il-hil: ±tr:r^.- ̂ ^i^J^^^j^-' ̂ 'li t:.-:^]::j. rrrLt: :r

i^I^illLLi^^tittiilr^^JJ....^^:^ ̂  :>* ! :::^::.|:::.^.;.+.;:. ^

Depth

^u
Lu

400- 

410- 

420-

430-

4401-

450-

460-

470-

480-

490-

510-

520-

-

530-

540-

550-

560-

370-

580-

590-

600-

Meters

-130

-140

-150

-

-IGO

-170

-180

132



Hole no: m~59 Map:_Alexander Date 8-27-77state . ND .County McKenzie

2230 ft LocationT.150N. , R.102W. Sec. 21 T Tract SE SE SE Drilled depth 420 ft

Measured 100 ft FEL.12 ft FSL 

Remarks

Hole size 5 1/8 in. Cored No

Recorded by J. Spencer (Geologist) Recorded bv L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65

65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

ox sandy till

ox silty till 
ox sandy till

lignite and till
ox slltstone and sandstone

ox gy sandstone 
gy sandy siltstone 
bl-gy sandy slltstone 
lignite and bl-gy slltstone 
bl-gy silty claystone and

cbncs slltstone 
gn-gy slltstone

gn-gy siltstone and cbncs frags
It-gn-gy slltstone
cbncs claystone and bentonite
lignite and gy clayey slltstone
lignite and slltstone
gy siltstone
gy sandstone
gy silty clsystone

gy sandstone

gy sandstone and lignite 
gy sandstone

gy sendstone

gy sandstone and lignite
lignite and gy-brn siltstone
gy siltstone
gy sandy claystone
gn-gy slltstone
gy sandstone
bentonite

Recording speed : 20 ft/min
(Minima SP Res Density

TC=4 1 mv/div. .5 fl/div. TC=1

1Q cps/div. ,3 Kcps/div.

Depth

O-rO
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Hole no : ^

Elev :

Measured:

Remarks

(continued) 
*K-59 Map:

Location:

Date

Sec

Hole size

State^

. Tract

Cored

County

Drilled depth:

Recorded by- J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295

295-300

300-305 
305-310 
310-315

315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385' 
385-390 
390-395 
395-400

sandstone and bentonite

cbncs claystone 
gy siltstone

dk-gy siltstone
gy siltstone
gy siltstone and lignite
gy sandy siltstone
lignite and gy claystone and shell
no sample
dk gy claystone
calc siltstone and gy sandstone
It-gy sandy claystone
It-gy siltstone and bentonite
It-gy-gn sandstone
It-gn-gy siltstone

It-gy siltstone and bentonite and
cbncs claystone 

It-gn-gy claystone and cbncs
siltstone 

It-gn-gy siltstone

It-gn-gy siltstone and cbncs
claystone

gn cbncs siltstone and lignite 
lignite and It-gy slltstone 
It-gy siltstone 
gy silty claystone 
It-gy clayey siltstone 
It-gy siltstone and bentonite 
It-gy siltstone 
gy siltstone and bentonite

It-gy siltstone
brn-gy siltstone and lignite
lignite and brn-gy siltstone
brn-gy sandy claystone
cbncs siltstone and gy siltstone
It-gy clayey eiltstone

lignite and gy clayey  lltstone

200-1

210- 

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300-

310-

-70

-80

--90

320- 

330- 

340- 

350-

370-

390-

100

-IOO

-MO

-I20
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Hole no ; MK-S^

Elev :

Measured'

Remarks

Recorded by ; J-

(continued) 
^ MOD :

Location-

Spencer (Geologist)

Date State-

Sec. , Tract

Hole size Cored-

Recorded bv L Smith

Countv :

Drilled depth:

Lithology

400-405 no sa»pl« 
405-410 " 
410-415 
415-420 "

\

O1 
O

a.

(7)

Recording speed- 20 ft/min 

Gamma SP Res Density

 i.-. :.": ! .-L."^L. -' .:- ''---J1 . :::: ' ! .. ' £   - /Hli' lir^rrllrJJ'^ ̂

r^l'^fc:r:-|:ti:ffi^p

-

Depth

a> 
a>

400- 

410- 

420- 

4^0-

450-

460-

470-

480-

490-

500-

510-

520-

530-

540-

55O-

56L:
570-

580-

590-

GO(V

Meters

-140

-150

-1 /V

-180

135



Hole no 

Elev .

MK-60 __ Map Cartwright Date3-25-77stote-....- ND____County McKenzie 

Location^-15QN., R.104W. Sec. 35 . Tract NE SE SE Drilled depth 420 ft

Measured 20 ft FEL ^ 1250 ft FSL Ho ie size 5 l/8in. Cored-

Remarks  ______________________________________ 
Recorded by J. Spencer (Geologist) Recorded by L Smith________

No

Lithology

recording speed: 20 ft/min
SP Res Density 

TC=4 1 mv/div. .5 n/div. TC=1

.3 Kcps/div.

)epth

- O-rO
0-5 yel ox slltstone
5-10 yel ox siltstone and claystone

and cbncs slltstone 
10-15 ox claystone and cbncs frags and

lignite 
15-20 ox claystone and gy bentonltic

clayatone 
20-25 ox silty clsystone and cbncs

frags
25-30 ox silty yel-gy clsyatone 
30-35 lignite snd gy silty clsyston* 
35-40 yel brn-gy claystone 
40-45 gy calc siltstone snd cbncs

brn claystone 
45-50 med gy-brn clayey siltstone and

cbncs zones
50-55 gy siltatone and cbncs frags 
55-60 gy silty claystone and cbnca

frags
60-65 cbncs gy siltstone 
65-70 gy siltstone to very fine

sandstone 
70-75 gy clayey siltstone and It

brn-gy siltstone 
75-80 gy sandy claystone 
80-85 gn-gy siltstone and cbncs frags 
85-90 gy sandstone snd cslc clayston* 
90-95 red-brn sandstone and slltstonc 
95-100 gy calc sandstone 
100-105 lignite and gy calc sandstone 
105-110 lignite and gy silty claystone 
110-115 gy clayey siltstone 
115-120 lignite and gy silty claystone 
120-125 no sample 
125-130 gy sandy siltstone 
130-135 gn-gy claystone and siltstone

and cbncs frags 
135-140 gy silty claystone and brn

claystone
140-145 gy slltstone 
145-150 
150-155 gn-gy siltstone and brn

claystone
155-160 gy siltstone and yel clsyston* 
160-165 gy silty claystone 
165-170
170-175 gy clayey siltstone 
175-180 gy siltstone and cbncs slltstone 
180-185 It gy siltstone 
185-190 It gy siltstoc* acid clavstoo* 
190-195 calc brn-gy sUtscon* and gy

siltstone 
195-200 yel-gy claystone and gy

slltstone and cbncs frags

rrri ttr: ":):%. I : "1".'. ' '.:r~tr.

?C
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Elev

Remarks

no :

ured

(continued)
Map

Location

Date

Sec

Hole size

State

. Tract

Cored

Countv :

Drilled depth:

Recorded by J Spencer (Geologist) Recorded by L Smith

Lithology

I I
a>
jD

a.

Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255

255-260 
260-265 
265-270 
270-275

275-280 
280-285 
285-290 
290-295 
295-300

300-305 
205-310 
310-315 
315-320 
320-325 
325-330

330-335 
335-340 
340-345 
345-350 
350-355

355-360

360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy sandstone
gy sandstone and cbncs frsgs
gy sandstone
gy sandstone and lignite

gy sandstone and siltstone
gn-gy sandy siltstone
gn-gy siltstone and claystone
gy sandstone and gy-brn clsyatonef
brn-gy silty claystone
gy siltstone and It-brn bentonitic_l_~

claystone
brn siltstone and cbncs claystone 
lignite and siltstone

gy siltstone and claystone and 
cbncs frags

red-brn siltatone and sandstone 
gy slltstone and claystone 
It-gy siltstone and sandstone 
gn-gy si Its tone and claystone and

lignite 
lignite
lignite and gy silty claystone 
gy siltstone 
gy silty claystone 
gy ailtstone and cbncs claystone 
gy siltstone and brn cbncs

silty claystone 
gy sandstone
sandstone and brn silty sandstone 
sandstone
sandstone and claystone 
sandstone and claystone and

lignite 
lignite and sandstone and

claystone
lt-~gy sandstone and clays tone 
lt~gy siltstone 
no sample 
gy siltstone 
gy sandstone and lignite

gy siltstone
gy siltstone and claystone

; ~   ~- \ 3 fr- >" "+.  u~ ~

200-1

210- 

220- 

230- 

240- 

250- 

260- 

270- 

280- 

290- 

300- 

3IO-_

-7C

-80

--90

320- 

330-

350- 

360-.

370- 

3BO- 

3C>0-

-'00

no
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Hole no :

Elev :

Measured 

Remarks ;

Recorded

(continued) 
MK~60 Map:

Location:

bv- J Spencer (Geologist)

Date- State

Sec. T Tract

Hole size- Cored-

Recorded bv L. Smith

Countv ;

Drilled depth:

Lithology

400-405 gy sandstone 
405-410 " 
410-415 gy-gn sandstone and siltstone 
415-420 cbncs silts ton*

o 

ex

mi

Recording speed 20 ft/min 

Gamma SP Res Density

j. LJ |  ...}..- ^ ,...*_, «t' -  -i M '  >    ...!/**.   -*-j  *-*  [   --  ; - '-- - ( -- - ---i     -  --It \ -  * ^**|-   --  -'- -.- -rr*- --*- 1  _i4^-i -^.-.-i-,   i  ...... »L- -'  -j-t-j  -- -  jr*       - '4   - - v, , ^ *  *-»   4-*-* -- 1 -*--*-  --^-^ ; /     ' *{   ^  *--^ - -*

^^__l±i-^^^^lJ^^^2rJi/^:^

 

Depth

a>
u_

CO

a>

400-1

410- 

420-

430-

440-

450-

460-

470-

480-

490-

500-

510-

520-

530-

540-

550-

560-

570-

580-

590-

600-

-130

-140

-150

-

-I7C

-I8C,

138



ND
.County McKenzieHole no MK-61 Map Arnegard 1 NW__ Date 9-7-77 state .

Elev 2030 ft Location T.151N., R.98W. Sec. 14 t Tract NW NW NW Drilled depth: 406 ft

Measured 45 ft FWL t 120 ft FNL Hole size 5 1/8 in. Cored No______________

Remarks Logged through drill pipe._______________________________________

Recorded by J. Spencer (Geologist) Recorded by L Smith_______________________________

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185

185-190 
190-195 
195-200

till
ox sandstone

no sample
ox sandstone and gravel
ox sandstone

no sample
ox sandstone and gravel

ox coarse sandstone

coarse sandstone and gravel 
coarse sandstone

cosrse sandstone and grsvel 

coarse sandstone

ned-coarse quartz sandstone 
coarse sandstone to fine grsvel

lignite and coarse sandstone

gy slltstone

gy sandstone and clsystone and
cbncs frags 

gy claystone
gy slltstone and claystone 
gy sandstone snd claystone

 jcording speed: 17 ft/min
SP Res 

TC=4
Density

TC=1

Depth

O-rO

-30

-40

--60

139



(continued) 
Hole no: MK-61 Map:

Elev Location :

Date_____State:________County:. 

Sec.__ Tract_______ Drilled depth:

Measured: ,

Remarks:

Hole size : Cored-

Recorded by J- Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed: 17 ft/min 

Gamma SP Res

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370

370-375 
375-380 
380-385 
385-390 
390-395 
395-400

c*lc slltstone
gy limestone and siltstone
gy silty sandstone
gy silty claystone '
gy sandy claystone
gy siltstone
gy claystone

gy siltstone
gy siltstone and limestone
gy siltstone and claystone
lignite and brn-gy siltstone
lignite snd gy silty claystone
gy silty claystone
cbncs claystone
lignite and cbncs slltstone
no sample
gy slltstone
cbncs claystone and slltstone
gy clayey sandstone
gy claystone and cbncs slltstone
gy claystone and limestone
limestone and gy slltstone
gy siltstone
gy clayey siltstone
It-gy-brn fine sandstone
gy slltstone

gy silty claystone
gn-gy siltstone
gy siltstone
gy silty claystone
siltstone
gy sandy siltstone and cbncs

frags 
gy siltstone

no eample
It-gy siltstone and sandstone

-110
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Hole n p: MK-62 Map: 

Elev : _______ Location-. 

Measured

Date State- ND

Sec. __, Tract.

_County 

Drilled depth;

McKenzie

Hole size Cored

Remarks Not drilled.

Recorded bv J. Spencer (Geologist) Recorded by L Smith

Lithology
a* 
o

CL

0)

Recording speed 

Gamma SP Res Density

Depth

^j
d)

U-

0^

10-

20-

30-

40-

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-

170-

180-

190-

aoo-

Meters

r°

-10

-

-20

-

-30

-40

-50

-60

141



Hole no: MK-63 Map: Arnegard 2 NW__ Date 8-29-77State . ND_____County McKenzie 

Elev 2386 ft- Location T.151N. R f lQOW.5ec. 21 , Tract SE SE SE Drilled depth 500 ft

Measured 

Remarks

15 ft FEL , 300 ft FSL Hole size 5 1/8 in. Cored No

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5 
5-10 
10-15 
15-20

20-25 
25-30 
30-35 
35-40 
40-45 
45-50

50-55 
55-60 
60-65 
65-70 
70-75

75-80 
80-85 
85-90 
90-95 
95-100

100-105 
105-110 
110-115 
115-120 
120-125 
125-130

130-135

135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

soil arid siltstone
and siltstone
and gravel
and sandstone and

According speed: 20 ft/min 
'Jaima SP Res

TC=3 1 mv/div. .5 fi/div.

10 cps/div.

Density 
TC=1

.3 Kcps/div.

Depth

ox sandston 
ox sandston 
ox slltston

gravel 
ox siltston 
ox sandston and claystone 
lignite and ox siltstone 
gy siltstone

gy siltstone and yel-brn sandy
claystone

gy sllty claystone 
gy sllty bentonltlc claystone 
lignite and gy siltstone 
gy claystone and cbncs slltstona £^ 
cbncs siltstone and yel-gy

Blltatone
yel-gy to gn-gy siltstone 
gy sandstone

gy aandstone and cbncs
siltstone 

bl-gy sandstone 
gy sanditone
calc sandstone and gy sandstone 
gy sandstone and calc slltatone 
gy sandstone 
gy sandstone and clayey

sandstone 
gy sandstone and claystone and

cbncs frags 
gy sandstone

--60

142



(continued) 
Hole no: MK-b3 Map: Date

Elev.: Location Sec. Tract

State- _____County : . 

Drilled depth:.

Measured: 

Remarks-

Hole size Cored-

Recorded by J. Spencer (Geologist) Recorded by: L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255

255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390

390-395 
395-400

gy sandstone

gy claystone and sandstone
gn-gy sandy claystone
gy sandy claystone
no sample
gy clayatone
lignite
gy sandstone
brn-gy silty claystone
lignite and gy sandstone and
claystone

lignite and gy claystone 
lignite and gy silty clayatone 
gy siltstone 
gy silty sandstone 
gy clayey siltatone 
gy siltstone
lignite and gy siltatone 
no sample 
gy siltstone 
brn-gy siltstone 
gn-gy siltstone and claystone

lignite
no sample
no sample
gn-gy siltstone
gy-brn silty claystone
gn-gy limestone and gy claystone
gn-gy sandy claystone
gn-gy to gy sandy claystone
gy siltstone
gy siltstone and cbncs frags
lignite and gy siltstone
yel-gy siltstone
gy sandstone

gy sandstone, limestone and
calc siltstone

gn~gy alltatone and aandstone 
gy cbnca siltstone

:::.: h~^jr~ ''  ' rTJ:  >.{.--^it:

210-

230- 

240- 

250- 

260-

270- 

280- 

290- 

1300- 

310- 

1320- 

330- 

D40- 

350- 

1360- 

370- 

380- 

390-

^70

h30

-h90

I400J

hi 00

f-no

H20
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(continued) 
Hole no: MK-63 Map:

Elev Location

Date _____State:________County: 

Sec.__, Tract_______ Drilled depth-'

Measured: ,

Remarks

Hole size : Cored-

Recorded by- J. Spencer (Geologist) Recorded by: L Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res Density

Depth

40Oi
400-405 
405-410 
410-415 
415-420 
420-425 
425-430 
430-435

435-440 
440-445 
445-450 
450-455 
455-460

460-465 
465-470 
470-475 
475-480 
480-485 
485-490

490-495 
495-500

gn-gy claystone and gy siltstone
gn-gy siltstooe
gn-gy slltstone and bentonite
gy cbncs sandy  lltstone
gy slltstone
cbncs slltcton*
dk-brn-gy siltstooe and
clayston*
gn-gy slltstone and sandstone
gy sandstone
gy sandy claystone
gy sandstone
lignite and It-gn-gy clayey

sandstoo* 
gy sandstoo*

gn-gy  lltstoo*

gn-gy clay*too* 
frags

no saaple

and cbncs

4IO--

420-

-130
430- 

440- 

450-

460- 

470- 

480- 

490- 

500- 

510-

-140

-150

520- 

530- 

540- 

550- 

560- 

570-

_.

580- 

590- 

6OO-

-160

-170

-180

144



Hole no MK-64 Map: Alexander 1 NW Dote 8-28-77stgfe- ND County 1 McKenzie
Elev 2080 ft Locotion: T. 151N., *<WW<Sec. 18 . Tract NW NW NW Dri , led depth; 

Measured 70 ft FWL t 100 ft FNL Ho | e size- 5 1/8 in. Cored: No________ 

Remarks Hole caving, no log run.______________________________ 

Recorded by J. Spencer (Geologist) Recorded bv L Smith_____________________________

120-ft

Lithology

0-5 ox till
5-10
10-15
15-20 ox till and ailty clay a tone
20-25 ox coarae a and a tone
25-30 ox aandatone and ai It atone
30-35 gravel 
35-40 ox clay a tone and gravel
40-45 ox clay a tone and aandstone
45-50 ox claystone and siltatone
50-55 gy-brn ail ta tone
55-60 gy ailty claystone
60-65 gy ailtstone
65-70 " 
70-75 gn-gy ailty clayatone
75-80 bl-gy clayatone
80-85 pea gravel
85-90
90-95
95-100 coarae gravel
100-105 "
105-110
110-115 "
115-120

o> 
o

a.

<r>

*&*

IS£**!
 $ $£
' '<%ii
?Vi-#
r:-_~.;r

~ I_!

t£*V.

 ^*?
?~-~-

!r Lri._ . .
  ;_
1» .Z-"-
^-rirr
  !_;_ rr
hi:
r^rl.

P
It:
J*«JJ

v|!
iy-*5*
*/.!*.:

*v*.*

Recording speed;

Gamma SP Res Density

Depth
«_
a> 

Lu

0-

10-

20-

30^

40-H

50-

60-

70-

80-

90-

100-

110-

120-

130-

140-

150-

160-

-
170-

180-

90-

-
ZOO-

_
"55

r°

~

-10

-

-20

_

-30

-40

-50

-60

145



Hole no- MK" 65 Map Buford Date 8-24-77s tate ND .County McKenzieI 1UIC II V __________________ IVI U \J _______ ______________________ L'U I ^ __________ O I VJ I t ___________________ V^WU I I I J^

Elev 2120 ft Location T.151N, R.103WSecl9 , Tract NE NE NE Drilled depth: 401 ft 
Measured 2 5 ft FEL ^ 230 ft FNL Hole size 5 1/8 in. Cored w~No

Remarks ________________________________ 

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75

75-80 
80-85 
85-90 
90-95 
95-100

100-105 
105-110 
110-115 
115-120

120-125

125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175 
175-180 
180-185

185-190 
190-195 
195-200

ox till

gy sandstone and claystone 
gy claystone and ox claystone 
gy calc siItstone 
calc brn-gy slltstone 
calc brn-gy ailtstone

calc It-gy clays tone and
slltstone

gy slltstone and brn clay«ton« 
gy slltstone 
lignite and gy siltstone 
no sample 
gy siltstone and cbncs gy

claystone 
dk-gy claystone 
It-gy silty claystone 
It-gy-brn clayey siltstone 
It-gy siltstone and brn

claystone 
lignite and slltstone and

claystone
gy siltstone and clsystone 
dk-gy claystone and cbncs frags 
gy siltstone and calc zones 
calc gy siltstone and claystone 
gy clayey slltstone 
lignite and gy clayey siltstone 
gy claystone 
brn claystone

gy claystone
brn cbncs claystone __
It-gy silty claystone and cbncs ^~^-

frags and calc siltstone 
calc siltstone and claystone 
It-red-brn clay 
lignite and It-brn-gy silty

claystone

according speed: 20 ft/min
(]arnma SP Res Density

TC=4 I mv/div. .5 B/div. TC=1

10 cps/diy. .3 Kcps/div,

Depth
en

4) J 
O)

 J-
°T

10-

20- 

30-

4C-

90-

120-

I3C-_ 40

140-

I80--

I'tO-

200 J

146



, _ (continued) 
Hole no: MK-65 Map:___ Date

Elev : Location Sec. ,, Tract.

State- ________County 1 .

Drilled depth--.

Measured 

Remarks

Hole size Cored-

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res Density

Depth

200-205 
205-210 
210-215 
213-220 
220-225 
225-230 
230-235 
235-2AO 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380

380-385 
385-390 
390-395 
395-400

no sample
bra ciltstonc
br= Mr.-'tt.aa* aad cLaystoo*
gy clayey siltstoae
silty gy claystone and cbnca fr«ga_
dk-gy-brn silty cLayatone
dk-gy claystone and cbnca frags
bra clay*tone and siltstone
gy alley clayatone
It-gy-brn allty clayatone
lignite and gy cbnca clayatone
cbnca clayatone
bra claystone
lignite
gy-brn cbnca clayatone
no sample
It-brn clayey alltatone
It-brn-gy ailty claystone
It-brn-gy ailtatone
bra cbncs clay and si Itatone
gy sandy clayatone

It-gy-brn clayatona 
lt-gy-brn allty claystone 
It-brn ailty clayatone 
It-brn-gy alltatone and clayatocMt

It-gy sandstone and brn clayston* 
gy siltstone

gy siltstone and brn claystone

calc gy siltstone 
It-red-gy silty claystone 
med-red-gy claystone and alltatone 
It-gy-brn silty claystone and

cbncs claystone 
lignite and claystone 
lignite 
no sample

200-j

210-

1220-

230- 

240-

260-

'70- 

280- 

290- 

3 GO- 

310-.

320- 

330-

-70

3bO-_

 80-

1()0



Hole no- MK-66 Map Arnegard 1 NW Date 9-6-7?state ND County McKenzie

Elev 2010 ft Location-T.152N., R.98W. Sec. 10 .Tract SE SE SE Drilled depth 

Measured 100 ft FEL , 5 ft FSL Hole size 5 1 / 8 in - Cored No_________

Remarks __________________________________________________ 
Recorded by J. Spencer (Geologist) Recorded by L Smith__________________

300 ft

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55

55-60 
60-65 
65-70

70-75 
75-80

80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125

125-130 
130-135 
135-140 
140-145 
145-150 
150-155 
155-160

160-165 
165-170 
170-175 
175-180 
180-185 
185-190 
190-195 
195-200

clmker
clinker and gy clayey siltstone
ox gy silty claystone
cbncs clayey sandstone
cbncs sandstone
gy sandstone and cbncs claystone
ox sandstone and lignite
sandstone and lignite

gy sandstone and siltstone 
gy siltstone and claystons and 

lignite
gn-gy sandstone and cbncs frags
gy siltstone
gy claystone and gn-gy siltstone

and bentonite 
gy silty claystone 
cbncs siltstone and claystone

and lignite 
gy clayey sandstone 
gy sandetone
gy claystone and siltstone 
gy siltstone 
gy sandstone

gy very fine sandstone to
siltstone 

gn-gy sandstone
gy sandstone and gn-gy siltstone 
gy clays tone and cbncs claystone 
It-brn-gy siltstone 
It-brn-gy sandstone 
gy sandstone snd bentonite 
gy silty claystone and calc

siltstone 
sandstone and gy siltstone

dk-gy-brn claystone 
gy sandstone

gy sandstone and claystone

Recording speed; 20 ft/min 
Gamma SP Res Density 

TC=4 1 mv/div. .5 n/div. TC=1

Depth

.X*:  :! !: Jlv. ! :: . "ii!:" ! 
I... ~L "r;
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Hole no: MK~ 6e

Elev. :

Measured :

(continued)

5 MaD :

Location

Date

Sec.

Hole size:

State-

. Tract

Cored-

County:

Drilled depth-

Remarks

Recorded by-J- Spencer (Geologist) Recorded by L. Smith

Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300

gy sandstone and clayston* 
ay sandstone

gy sllty claystone
cbnca slltatone
gy siltstone
gy sandstone and siltston*
gy sandstone
gy sandstone and limestone
gy claystone and lignite
clay»tone and lignite
lignite and gy claystone
lignite and claystone
gy clayatooe
It-gy siltston* and lignite
lignite and It-brn-gy siltston*
gy sandstone and cbncs fregs
gy slltston*
gn-gy silt«ton* and cbncs frags

'fcl?t^.l^.i.^-tIt4.-*-«^-*TT«"^ "M
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Hole no- MK-67 

Eley; 2302 ft

Map- Arnegard 2 NW Date 9-6-77 State ND _ County McKenzie

Location: T.152N. R.99W Sec 32 . TractNW NE NW Drilled depth

No
_6QQ_£L

Measured 1350 ft FWL 350 ft FNL Hole size 5 1/8 in. Cored 

Remarks SP log invalid 503-527 ft_______________

Recorded by J Spencer (Geologist) Recorded by L Smith______

Lithology

0-5
5-10 
10-15

15-20 
20-25

25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135

135-140

140-145 
145-150 
150-155 
155-160 
160-165 
165-170

170-175 
175-180

180-185 
185-190

190-195 
195-200

ox aoil and nnndntone 
ox HimdNlonc 
sandstone and gy silty

limestone
ox gy-brn siltstone 
calc siltstone and gy-brn

clayBtone
gy-brn silty claystone 
gy clays tone snd lignite 
silty claystone 
silty claystone and lignite 
brn bentonitic claystone 
claystone and gy-brn siltstone:_ 
brn clayey ailtstone

brn silty claystone 
gy-brn silty claystone 
fine sandstone

.tecording speed: 20 ft/min
SP Res Density 

TC=4 1 mv/div. .5 ft/div. TC=1

Depth

gy cbncs claystone and fine
gn sandstone 

gy claystone and fine gn
sandstone 

gy siltstone 
gy cbncs claystone 
gy silty claystone 
gy sandstone and BlltBtone

gy sandy claystone and
lignite

It-gy clayey siltstone 
lt_gy sandstone and clayey

sandstone 
no sample 
sandstone, siltstone,

cbnca claystone 
It gy-brn claystone 
gy bentonitic ailtstone

-GO

150



(continued) 
Hole no MK-67 Map-

Elev. : _______ Location

Date ______State-________County : .

Sec.__.Tract_______ Drilled depth :

Measured'

Remarks

Hole size Cored-

Recorded by J. Spencer (Geologist) Recorded by L Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res Density

Depth

'OO-i
200-205 
205-210 
2i()-21 r) 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
450-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

brn claystone
P.y unruly cl/iystonc nnd lignite
ny briitcwl t Ic claytttono
gy sandstone
gy sandstone, calc silts tone
gy sandstone
gy sandstone and calc zones
gy sandstone

gy sandstone and shale 
siliceous shale

gy siliceous shale

gy sandstone and lignite
gy sandstone
gy sandstone and brn claystone
It-gn-gy clnystonc and sanduCone
gy clayey siltstone
gy claystone
lignite, brn claystone
lignite snd brn slltstone
gy sandstone
gy slltstone and sandstone
gn-gy siltstone
gy siltstone
brn-gy clayey siltstone
gy calc sandstone
gy calc sandstone and pyrite
gn-gy sandy claystone

gy claystone 
no sample 
gy siltstone 
gy sandstone

-70
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(continued) 
Hole no MK-67 Map __ Date State

Elev Location Sec Tract

.County

Drilled depth

Measured' ,

Remarks

Hole size Cored

Recorded by J Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

400-405 
405-410 
410-415

415-420 
420-425 
425-430 
430-435 
435-440 
440-445 
445-450 
450-455

455-460 
460-465 
465-470 
470-475 
475-480 
480-485

485-490 
490-495

495-500 
500-505 
505-510 
510-515 
515-520 
520-525 
525-530 
530-535 
535-540 
540-545 
545-550 
550-555 
555-5fiO 
560-565 
565-570 
570-575 
575-580 
580-585

585-590 
590-595 
595-600

gy sandstone and claystone 
gy sandstone snd siltstone 
gy sandstone and ailt«ton«

and bentonite 
gy «llty clsystone 
limestone snd gy  lltstone 
gy slltstone 
no sample

gy slltstone and claystone
and cbncs frags 

gy slltstone

gy sandy slltstone
no sample
gn-gy slltstone and lignite
gy sandstone snd white

slltstone and lignite 
lignite and slltstone 
lignite and gy bentonitic

slltstone 
gy siltstone 
no sairple
gy claystone and siltstone 
gy siltstone

gy claystone and siltstone 
gy siltstone

gy sandstone snd claystone 
lignite and gn-gy siltstone 
lignite and gy nlltstone 
brn-gy Hlltstone 
sandntone and cbnc* clay*tone 
no anmple

gy sandstone
lignite snd gy sandstone
cbncs sandstone and gy

sandstone
gy sandy claystone 
no sanple

-180



Hole no MK-68 Map: Alexander 1 NW Dgte 8-23-77S tat e . ND _County

LiLSL Drilled depth:. 

No

McKenzie

2246 ft Location: T.152N, R.102W. Sec 15 

Measured 60 ft FEL t 10 ft FSL Hole size 5 1/8 in. Cored __________

Remarks lst Io8 run 0-379 ft, 2nd log run 220-450 ft. (see page 155)

Recorded by J. Spencer (Geologist) Recorded by L. Smith________________

460 ft

Lithology

0-5 
5-10 
10-15 
15-20

20-25 
25-30 
30-35 
35-40

40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195
195-200

yel gravel and sandstone
yel sandstone
yel slltstone
yel siltstone and claystone,

cbncs claystone and lignite 
ox claystone and gy claystone 
siltstone
brn clsystone and cbncs frags 
brn sandstone and siltstone and

claystone
yel-brn silty clsystone 
gy claystone and siltstone

gy silty claystone
gy sandstone and claystone
gy claystone

gy silty claystone

lignite and gy claystone
gy silty claystone
cbncs claystone
gy claystone and cbncs claystone
gy claystone and dk-gy claystone
gy claystone
gy siltstone and clayatone
gy silty claystone
gy clayey siltstone
gy sandstone and clayey siltstonc
gy claystone and sandstone
gy sandstone

claystone and cone

no sample
lignite and ailtstone
no sample
gy ailtstone
gy claystone
gy ailty claystone

-lecording speed : 20 ft/min 
Jonima SP ftes

TC=3 2 mv/div. .5 J2/div.
Density 

TC=1

Depth

'-GO

153



Elev.

no m 6 *

ured

irks 1st 1

(continued) 
* Map:

Location:

og r\\n

Date

Sec.

Hole size

State-

. Tract

'Cored

County 1

Drilled depth:

Recorded bv J Spencer (Geologist) Recorded by L Smith

Lithology Recording speed: 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255

255-260

260-265 
265-270 
270-275 
275-280

280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
335-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380

gy claystone and cbncs frags
gy silty claystone and lignite
calc siltstone
claystone
gy claystone
ox claystone
no sample
brn-gy silty claystone
lignite and gy clsyey siltstone
sandstone
lignite and gy sandstone and

siltstone 
lignite and gy sandstone aad

cone
gy-brn sandy clsystone 
It-gy sandy claystone 
gy silty claystone 
lignite and brn siltstone and

claystone 
gy silty claystone

gy sandy claystone 
sandstone

brn-gy claystone

silty clsystone

lignite and silty clsystone
gy claystone
gn clsystone
gy sandy claystone
gy sandstone and claystone
gy claystone and cbncs frags

gy-brn clayey siltstone

-120
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Hole no ;

Eley:

Measured   

Remarks :

(continued) 
MK-68 MOD

Location:

2nd log run

Date

Sec

Hole size  

State

. Tract

Cored-

County:

Drilled depth:

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology

iecordiri^ speed : 20 f t/min
SP Res 

TC=3
Density 

TC=1

Depth

220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255

255-260

260-265 
265-270 
270-275 
275-280

280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
335-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390

390-395 
395-400

gy claystone
ox claystone
no sample
brn-gy sllty claystone
lignite and gy clayey siltstone
sandstone
lignite and gy sandstone and

siltstone 
lignite and gy sandstone and

cone
gy-brn sandy claystone 
It-gy sandy claystone 
gy silty claystone 
lignite and brn siltatone and

claystone 
gy silty claystone

gy sandy claystone 
sandstone

brn-gy claystone

sllty claystone

lignite and silty claystone
gy claystone
gn claystone
gy sandy claystone
gy sandstone and claystone
gy claystone and cbncs frags

gy-brn clayey siltstone
gy claystone
lignite and gy claystone and

sandstone 
no aaaple
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Hole no 

Elev.:

(continued) 
MK-68 Map; ___ Date-

Location: Sec. ., Tract.

State ____County:. 

Drilled depth:.

Measured Hole size : Cored-

Remarks: 2nd log run

Recorded by- J. Spencer (Geologist) Recorded by L Smith

Lithology
Recording speed 20 ft/min 

Gamma SP Res Density

Depth

40CH
AOO-AOS no sample
405-410 lignite
410-415 no sample
415-420 lignite and clay 8 tone
420-425 claystone
425-430 lignite and clsyatons
430-435 brn claystone
435-440 brn siltstone
440-445 gy-brn silty claystone-
445-450 lignite and gy silty clay 8 ton*
450-455 gy silty claystone
A55-460 no saopls

VCT

410

430-

450- 

460- H4° 

470- 

480- 

490- 

500- 

510-

520- 

530- 

540- 

550- 

560- 

570-

_

580-

90-

600-

_-!60

-170

-180

156



Hole no. MK-69 Map. Cartwright NE Date 8~ 24- 77State ND County 

2248 ft Location T.152 N., R.103^ec. 34 .Tract SE SE SE Drilled depth 

3 ft FEL , 20 ft FSL Hole size 5 1/8 in. Cored No__________

McKenzie 

480 ft

Measured 

Remarks

Recorded by J- Spencer (Geologist) Recorded by L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
fl-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130

130-135

135-140 
140-145 
145-150 
150-155 
155-160 
160-165 
165-170 
170-175

175-180 
180-185 
185-190 
190-195

195-200

yel-brn sandstone

yel-brn sandy claystone 
yel-brn clayey sandstone 
yel-brn sandstone

sandstone

gravel

sandstone and claystone 
grovel and coarse sandstone 
pea gravel and coarse sandstone

and gy claystone 
ox claystone and gy claystone

and sandstone 
gy claystone
gn-brn claystone and lignite 
gy claystone

It to brn-gy clayatone 
gy claystonc and lignite 
dk-gy claystone and cbncs 

Inclusions

It-gn-gy claystone and cbncs
claystone 

gn-gy claystone

.iecording speed: 20 ft/rain
ij.imnia SP Res Density

TC=3 1 mv/div. .5 fl/div. TC=1

Depth

10 cps/div. .3 Kcps/div

j-Zt^ti irtriirrr \~'. rr; *- ri

  t"1^ - -^   - * .  * *~ '*~ ! "JL"t;

--60

157



 , ^n (continued) 
Hole no MK-69 Map _____ Date State

Elev Location Sec Tract

____County- 

Drilled depth-

Measured 

Remarks

Hole size Cored

Recorded by J- Spencer (Geologist) Recorded by- L Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255

255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
305-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

gy and brn claystone 
brn sllty claystone and lignite 
gy claystone and cbncs frags 
lignite and brn silty claystone 
dk-gy-brn sllty claystone

lignite and brn silty clayeton* 
brn claystone

gy claystone «nd It-yel-brn
slltstone 

gy claystone

lt-gy-brn claystone
It-gy-brn claystone, cbncs frags
brn claystone
lignite and brn claystone
brn cbncs claystone
lignite, and claystone
It-brn claystone
no sample
gy claya tone
gy siltstone and claystone
lt-gy-brn claystone and slltstone
sandrttone and slltstone
sandstone and gy silty claystone
sandstone and cbncs claystone
aand 3tone
sandstone with calc zone
calc sandstone
sandstone
gy med sandstone
fine gy sandstone
fine gy sandstone and lignite
med sandstone
fine Hnndstone
lignite and fine anndHtono
lignite and med-gy sandstone
med-gy snd yel-gy sandstone
cbnc* slltstona and claystona

158



Hole no :

Elev:

Measured:

Remarks

(continued) 
MK-69 Map

Location:

Date'

Sec.

Hole size-

State

. Tract

Cored-

County

Drilled depth:

Recorded by J Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

Depth

400-405 
405-410 
410-415 
415-A20 
420-425 
425-430

430-435 
435-440 
440-445 
445-450 
450-455 
455-460 
460-465 
465-470 
470-475 
475-490

bra siltstoae
lignite and It-brn-gy siltston*
brn to gy cbncs silty clcyston*
Ic-brn cbncs silty clay 8 ton*
It-brn-gy silty clayatonc
brn claystonc and siltston* and

s and s ton* 
no sampl* 
brn claystooc

It-gy-brn clay 8 too* 
brn silty clayston* 
It-gy »ilty claystoo* 
It-gy claystoo*

W60-

470-

480-

490- 

500- 

510- 

520- 

530- 

540- 

550- 

560- 

570- 

580- 

590- 

600-

-140

-170

-180

159



Hole no: MK-70 Map Williston 4 SW _ Date 8~ 23 ~ 7 jtate- ND .County : McKenzie

2096 ft Location T.153N., R. 101W. Sec 24_, Tract NW NW NW Drilled depth 400 ft

Measured' 50 ft FWL , 18 ft FNL Hole size 5 I/ 8 in > pored- No 

Remarks Elevation by altimeter.

Recorded bv J. Spencer (Geologist) Recorded by L Smith

Lithology

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75

75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-175
175-180
180-185

185-190 
190-195 
195-200

brn-gy clayey slltstone 
yel-brn slltstone 
bra claystone and lignite 
bra clays tone

gy claystone

lignite and bra claystone and
slltstone

brn claystone and siltstone 
gy ailty claystone 
gy clayey siltstone 
lignite and gy clayey siltstone 
gy claystone 
brn claystone 
gy to It-brn claystone 
It-gy silty claystone 
It-brn-gy silty claystone 
gy silty claystone and cone 
gy claystone and ulltstone 
lignite and gy claystone 
gy claystone
brn claystone and cbncs frags 
gy clayatone

gy silty claystone

lignite and gy silty claystone 
gy silty claystone 
lignite and dk-gy-brn claystone 
lignite and dk-gy silty

claystone
brn cbncs claystone 
lignite and brn cbncs clayscon* 
brn cbncs claystone

R-cording speed: 20 ft/min
!;atran-i SP Res Density

TC=3 I mv/div. .5 fi/div. TC=1

15 cps/div.

Depth

160



(continued) 
Hole no: MK-70 Map __ Date-

Elev ___ 

Measured:

Remarks-'

Location- Sec. Tract

State _____County: 

Drilled depth-

Hole size Cored

Recorded by- J. Spencer (Geologist) Recorded by L. Smith

Lithology Recording speed 20 ft/min 

Gamma SP Res

200-205 
205-210 
210-215 
215-220 
220-225 
225-230 
230-235 
235-240 
240-245 
245-250 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
300-305 
205-310 
310-315 
315-320 
320-325 
325-330 
330-335 
335-340 
340-345 
345-350 
350-355 
355-360 
360-365 
365-370 
370-375 
375-380 
380-385 
385-390 
390-395 
395-400

lignite and It-gy clayatone 
gy claystone

brn claystone
no sample
brn sllty claystone
It-brn-gy silty claystone
It-brn to gy alltstone
gy clayatone and limey zone
gy clayatone
gy silty clayatone
gy clayatone and alltstone
lignite and gy ailtatone
bl siltstone

It-brn-gy silty clayatone 
gn-clayatone

lignite and gn clayatone
gy ailty clayatone
brn-gy cbnca clayatone
gy claystone
brn-gy ailty claystone
gy silty clayatona and limestone
lignite and It-gy ailty clayatone
no sample
gy ailtatone
gy clayey ailtatone
no sample

lignite and gy ailtatone and shell 
brn silts tone 
gy clayatone

gy and brn clayatone

-120


